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ANSWERS. 



Exercise 1. Page 12. 

11. 6. 

12. 1. 

13. 120. 

14. 25. 

15. 43. 
26. a + k 27. 2x. 28. a — 5. 29. a? + l. 

30. a-*- 2, x — 1, x, x + 1, a + 2. 32. y. 

31. awe. 33. a — b. 

34. a£ + c. 35. ^±J/ = a£m — 6c+— —• 

36. -^- + 5b(c + d-a\ . 37. 4a 4 -5a 2 & 3 + 3£ 4 . 

Exercise 2. Page 14. 

3. 30, 5. 5. 60 ft. broken off; 15 ft. standing. 

4. 25 cents. 6. 27, 36. 

7. Horse, $168 ; cow, $42 ; sheep, $6. 

8. Apples, 13 cents; pears, 26 cents ; oranges, 52 cents. 

9. Harness, $50; wagon, $100; horse, $200. 

10. Thomas, $1.20 ; Richard, $1.20 ; Henry, 60 cents. 

11. A, $100; B, $400; C, $500. 

Exercise 3. Page 17. 

1. 5. 3. —11. 5. 51. 7. $2484. 

2. —40. 4. —3.. 6. 495. 8. B.C. 241. 
9. a.d. 14. 10. 150 steps in all ; 76 steps forward. 



► 


Algebra. 
Exercise 4. Page 18. 






1. 


0. 4. 3 a 2 . 7. 2omy. 


10. 


14 a V. 


2. 


6 ma. 5. 7 my 2 . 8. — 22 aft 2 . 


11. 


6 ft 2 ™ 8 . 


3. 


—2§mng. 6. 2 ah. 9. — 55xy. 


12. 


9a-10ft. 



13. — a 2 c-\-xyz. 14. Sxhj — 4 aft — 2 ran. 

Exercise 5. Page 19. 

1. 9a+9ft + 9c. 3. 2a + 2ft. 5. — 2a + 2ft + 2o\ 

2. a — b. 4. a + b + c. 6. 2 a 8 — 9 a 2 — 8a+10. 

7. 5a 4 +4a 8 +3a*+2a— 9. 9. 6aft+7aa 2 — 9a 2 a+aa 3 . 

8. 4 a 8 — 4aft 2 +2a 2 ft-7ft 2 +ft 8 . 10. — c 4 + c + 8. 

11. — 2xy — 2y 2 + llyz + 5z 2 — 6y — 6s. 

12. 6 m 6 — m*n + 2 raV + 3 mhi* — 4 ran 4 + 5 n 5 . 

Exercise 6. Page 21. 

1.9. 2.-25. 3.-89. 4.200. 5. 506 years. 

6. 35° in latitude ; 75° in longitude. 

Exercise 7. Page 22. 

1. 9a. 6. 41 aa 3 11. 6a 2 . 

2. —8 aft. 7. 8 a 2 *. 12. 13afy 

3. —7 aft 2 . 8. ay. 13. —6ax s . 

4. 22m 2 a 2 . 9. 8aa + 3ay. 14. — 3ab + 6mx. 

5. — 4ay. 10. 2ab 2 y—aby. 15. 3a — 2ft + 4c. 

Exercise 8. Page 23. 

1. 4a + 2c. 2. a + 6ft + 4c. 3. 2a 2 — 2a — 4. 

4. 3a 4 — a 8 — 14a+18. 6. — 5ay— 5xz+yz + 2y 2 . 

5. a 2 -aa + 2a 2 . 7. 2a 8 -6a 2 ft + 6aft 2 — 2ft 8 . 

8. — 4a#+2as — ^ a + 5 ^« — s 2 . 

9. aa 2 +7afta — fta 2 + ft 2 a + 12ft 8 + a 3 . 

10. — 2a 3 + 3ay 2 — y* — 14a 2 + 2a#- 10y 2 + 6. 
11. — a 4 — 8aft 8 + ft 4 . 12. — 2« 6 + 4aV — 8ay 4 — 83A 
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13. a 2 i a -3a 2 5c-3*-^~a 3 c a -W. 
14. 2a + M — 9c + d. 15. b — as a 8 + a 2 b + 6 ab 2 + b*. 

16. a 2 — 4xy+2z 2 . 18. — 10a 8 — 4a£ + c 2 . 

17. 19ac + 17cd— 17. 19. ay — 2a — 6y + 1. 
20. — 2a 2 6c — 2ab 2 c + 2abc 2 — 2abc. 21. 5a 2 — 5x + 5. 

22. a 2 +ay + 2/ 2 . 24. 2&a + 2ty. 

23. ax 2 — by 2 — cx 2 + dy 2 . 25. 7x — 7y + 2y\ 

26. a 2 £ 2 + 12a&c — 9aa 2 — 4:ab 2 + 6acx — 3a*a. 

27. — a 2 — 6b 2 + c 2 . 29. a 2 — 3^ — 3«*. 

28. 2a 2 . 30. 2a 8 — 2a 3 c + 2ac 8 . 

Exercise 9. Page 26. 

1. 2£. 7. a + a*. 13. — & + 10c. 

2. a + 6 — 2c. 8. 2a + 3c. 14. —5a. 

3. 3x — Sy — z. 9. 3a — 3*. 15. 4a — 16£ — 2c. 

4. a — b + c. 10. 2a — 6. 16. 3a — 2c. 

5. —2a. 11. 5a. 17. 16 — 12a. 

6. — 9& + 14c. 12. 4a — y — 2. 18. 4c. 

19. 3 a. 20. a. 

Exercise 10. Page 27. 

1. (2a-3&)-(4c-a-) + (3c-2/); 
(2a-36-4c) + (a* + 3c-2/). 

2. (a — 2a) + (4i/ — 3s) — (2b — c) ; 
(a-2a + 4#)-(3* + 2&-c). 

3. (a 5 + 3a 4 )-(2a 8 + 4a 2 ) + (a-l); 
(a 5 + 3a 4 -2a 8 )-(4a 2 -a+l). 

4. -(3a + 2&) + (2c-5a*)-(e + 2/); 
-(3a + 2&-2c)-(5a*+e + 2/). 

5. (ax — by) — (cz + &z) + (c?/ + az) ; 
(aa — by — cz) — (bx — cy — az). 

6. (2a 6 -3aV) + (4aV 2 -5a 2 y 3 ) + (a^-2^); 
(2a 6 -3aV + 4aV 2 )-(5ay-ay 4 + 2^). 
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1. (2a-36-4c) + (o-+[3e-2/]). 

2. (a — 2s + 4y) — (3* + [2ft — c]). 

3. (a 6 +3« 4 - 2a 3 ) — (4a 2 — [a — 1]). 

4. -(3a + 26-2c)-(5a*+[e + 2/]).. 

5. (aas — fty — cz) — (bx — [cy+az]). 
1 6. (2z 6 -3xV+4zy) — (5a^y— [a#*— 2y»]). 

8. (2a — 46 — 2c) x — (6a + 3c)y+(46)s. 

9. (a — 6)z + (2a + 3)y+(4a — 36 — 2)*. 

10. (a— 46 — 2c) a — (26 + 3c + a)i/+(a + 46 + 5c)«. 

11. (12a-15c)z + (12a + 46 + 6c)y-(126 — 3c)z. 

12. (2a — 26) a — (36 + c)y. 



Exercise 11. Page 29. 



1. -136. 

2. —320. 

3. 18.0621. 

4. 90. 



9. —12 a 2 . 

10. 45m 2 rc. 

11. — 12 abxy. 

12. — Scdmn. 

13. — 14a 2 6c. 

14. 15m*x*. 



5. —258. 

6. 45,700. 

7. 61,225. 

8. 82.477956. 



9. —728. 

10. 2052. 

11. 183.92. 

12. -1718.382762. 

13. -8.0001703416. 



Exercise 12. Page 30. 

15. — 10a ra + M . 21. — 42 m 4 ^ 8 . 

16. 21a 6 x 6 . 22. — 144jt?V- 

17. 224 abc. 23. 24a 6 mV. 

18. — 96 a W. 24. 162 ay* 6 . 

19. — 18,954 a*bmp\ 25. — 24 tt%W. 

20. — 60a 8 6y. 26. — 168a 4 6 8 mW. 
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Exercise 13. Page 32. 

12a 8 6 — 9a6 2 . 7. 6x*y — 8 x 2 if + 10 x*i/z 2 . 

2± a* — 27a 8 6. 8. a 4 afy — 5 a s x *y + a 2 x 6 y + 2 ax*y. 

9. 27a 6 6 4 -9a 4 6 8 + 12a 8 6 7 + 3a6 9 . 
10. - 15 x 6 y + 10 x*if + 35 xY — 5 x*y\ 
12 xY - 15 a 4 // 2 — 24 xV- 12. 3 a 4 — 2 a 6 6 — a 8 6 2 . 

13.3 a *yz 2 + 6 z V 8 — 15 afy 2 z 8 +18 «y* — 9 ay* 2 . 
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Exercise 14. Page 34. 

1. x* + x 2 — 20. 4. x 3 — y*. 7. a 4 — 2x + l, 

2. f+Ty—TS. 5. 2z 2 +3z«/ — 2y 2 . 8. x* — 9a*x. 

3. V — a 6 . 6. 6 a 4 — 96. 

9. —10b*-ab 2 + 26a 2 b — 7a*. 

10. 2a 2 + 5o£ + 26 2 . 13. 6a 3 £-23a 2 6 2 + 20a& 8 . 

11. a 3 -& 8 . 14. — 4a 6 -4a 2 & 8 +16a 8 £ 2 -8a£ 4 

12. a* + b*. 15. a 4 + a 2 £ 2 + £ 4 . 

16. a 5 -5a 4 £ + 10a 8 & 2 -10a 2 & 8 + 5a& 4 — £ 5 . x 

17. a 2 — 4y 2 + 12yz — 9* 2 . 

18. 6x 4 + x*y—16xy* + 2x 2 yz + 3xy 2 z + 4:y*z. 

19. x 4 + #V H" X V 2 H~ ^ + ^fy* ~f~ ^y 2 * "h **** ■+■ x i/ z * ■}■ y 2;2j2 

20. a 8 — 3afo + 6 3 + c s . 22. x 6 + 151z — 264 

21. a; 8 + 3^ + / — 1. 23. a 6 — 41 a — 120. 

24. z 6 + 10x — 33. 

25. a 7 — 7z 6 + 21s 6 -17z 4 -25z 8 + 4z 2 +2z. 

26. 4z 6 -5$c 6 + 8;r 4 -10z 8 -8x 2 -5*-4. 

27. 25 d}b - 9 a*b s + 22 a 4 b* — 4 aty 5 + a& 7 . 

28. 4a i y+8aV-64ay~128ay. 

29. 6m 7 w — 18m 5 ^ 8 +18?/i 3 w 6 — 6wti 7 . 

30. 24 a*b — 26 a 6 £ 5 + 4 a*b* — 6 aty 7 — 5 a 2 & 8 + 4 ab» — 3 ft 10 

31. x 4 — 10x 2 +9. 32. x 8 +x 4 +l. 33. a*+a 4 b*+b 

34. 32 a 7 & — 8 a% 2 + 8 a 6 b* — 6 a 4 & 4 — 2 a 8 & 6 — a 2 & 6 + ab 

35. x 5 + ax 4 — 27 a V — 13 a V + 134 a 4 x + 120 a 

36. 531,441a 12 — ft 12 . 37. -f/ 2 * 2 — 3z 4 

38. 3a 4 6— a 3 & 2 -3a 2 £ 3 -6a 2 & 2 +2a& 8 -2a& 4 + 6& 4 -6& 6 . 

39. — a 4 + 2a 2 & 2 — & 4 +2aV 2 + 26 2 c 2 — c 4 . 40. b 2 — d\ 

41. 4a 2 +4& 2 +4c 2 +4a' 2 . 46. 2? 2 r. 51. — 6x. 

42. 2a 2 + 2& 2 +2c 2 . 47. 0. 52. 25 a 4 — 25 b\ 

43. ac — c 2 . 48. 0. 53. 24 ab— 120b 2 . 

44. 2mn. 49. 0. . 54. 3x 2 y 4 +2xY—y« 

45. 2a 2 + 26 2 +2c 2 . 50. — 3bx. 55. 0. 
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Exercise 15. Page 38. 

7. x 2 +2xy + y 2 . 15. a% 2 + % abed + c*d*. 

8. y 2 — 2yz + z 2 . 16. 9 mV — 24 mn + 16. 

9. 4s 2 + 4;z + l. 17. 144 + 120z + 25z 2 . 

10. 4a 2 + 20a£ + 25& 2 . 18. 16^y-8^ 2 + y 2 « 4 . 

11. l-2x 2 + x\ 19. 9a*Pc*--GalMl+bV<P. 

12. 9aV — 24az 8 + 16z 4 . 20. 16tf fl — 8sy + «V. 

13. 1 — 14a + 49a 2 . 21. x 2 — y 2 . 

14. 25 arty 2 +20 ay + 4. 22. 4 a 2 — & 2 . 

23. 9 — a 2 . 26. a*x A — bhf. 29. 1 — 9a 2 £ 6 . 

24. 9a 2 6 2 — 4£ 4 . 27. S6x 2 y 2 — 25 if. 30. aV- &y. 

25. 16z 4 — 9y 4 . 28. 16a 10 — 1. 

Exercise 16. Page 40. 

1. a 2 +y 2 +* 2 +2z?/+2a:2 + 2y3. 

2. x*+y 2 + z 2 — 2xy + 2xz — 2yz. 

3. m a +tt 2 +p 2 +£ 2 +2 raw — 2 mp — 2 tw^ — 2 np — 2 hq-\- 2pq. 

4. 5c 4 + 4ar 3 — 2a: 2 — 12* + 9. 

5. x A — 12z 8 + 50x 2 — 84x + 49. 

6. 4z 4 — 28z 3 +85a: 2 — 126z + 81. 

7. x* + i/ + z*+2xY—2x 2 z 2 —2y 2 z 2 . 

8. z 8 +18zy + ?/ 8 — 8«y— 8ary. 

9. a 6 + & 6 +6< 6 +2aV+2aV+2& 3 c 3 . 

10. aj 6 +y 6 +2 6 — 2xy— 2x*z* + 2ifz\ 

11. x 2 +4:y 2 + 9z 2 + 4xy—6xz — 12yz. 

12. a 4 + 4y 4 + 25* 4 -4ary+10arV — 20y 2 z 2 . . 

13. z 4 +4z 8 — 8z+4. 14. cc 4 — 10z 8 +39z 2 — 70s + 49. 

15. 4a; 4 — 12z 8 — 7z 2 +24z + 16. 

16. x 2 +4:y*+9z 2 +4:xy+6xz + 12yz. 

Exercise 17. Page 42. 

1. x 2 +5x + 6. 3. a 2 — 9z + 18. 5. x 2 — 7a — 8. 

2. sc 2 +6a; + 5. 4. a 2 — 9z + 8. 6. z 2 +3a; — 10. 
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7. x 2 + 4x — 21. 14. x 4 +3xY+2y\ 

.8. x 2 — 6x + 8. 15. x 4 — 2afy— 3x 2 y 2 . 

9. x 2 +12x+ll. 16. a 2 x 2 — 3ox — 54. 

10. x 2 +ax — 6a 2 . 17. x 2 +(a — £)x — a£. 

11. x 2 —(c + d)x + cd. 18. x 2 — 7x — 44. 

12. x 2 — 3xy — 4y 2 . 19. x 2 +x — 132. 

13. a*—7ab + 106\ 20. a 2 — 15x + 50. 

Exercise 18. Page 43. 

1. x 3 +3x 2 a+3xa 2 +a 8 . 5. x 4 +4x 3 a+6x 2 a 2 +4xa 8 +a 4 . 

2. x 8 — 3x 2 a+3xa 2 — a 8 . 6. a 4 — 4x 8 a+6x 2 a 2 — 4xa 8 +a 4 . 

3. x^x^x + l. 7. x 4 + 4x 3 +6x 2 +4x + l. 

4. x 3 — 3x 2 + 3x — 1. 8. x 4 — 4x 3 + 6x 2 — 4x + l. 

9. x 5 +5xV + 10xy+10xY+5xy 4 + 2A 

10. x 5 — 5x*i/+10xy — 10xy+5xy 4 — y». 

11. x 6 + 5x 4 + 10x 3 +10x 2 + 5x + l. 
12.^x 5 -5x 4 + 10x 3 — 10x 2 +5x — 1. 

Exercise 19. Page 45. 

1. 66. 4. —214. 7. —11. 10. -0.022/ T . 

2. 581. 5. -21.7. 8. 43^. 11. 0.3183+. 

3. —128. 6. —1.23. 9. —0.1123. 12. 0.0101321+. 



Exercise 20. Page 47. 

x ^„ 9m 
— • 17. 

°y y 



5. 3m. 11. #-• 17. — • 23. 8o& 2 * 2 . 



6. —4a 8 . 12. —9a 4 . 18. ^- 24. — 14xY« 8 . 

~ 5a .« —3bm ^ 4 rax 4 _ __ , 

7. 13. — 19. -=-=-• 25. 8&X 3 . 

c 4 ax 5 a 3 



1_ 

x 2 



8. -• 14. fo 2 . 20. 6x 2 z. . 26. a s bx. 



3b<?d? 

9. 6 a. 15. ra 4 x 2 . 21. — — • 27. 17 a 3 . 

a 2 

10. 7ac. 16. — 17 av. 22. Samn . 2 8. 7 aT*. 
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Exercise 21. Page 48. 

3. — 2am+Sbn— ±cp. 9. — 4a# 2 + 5afy + 8s 8 . 

4. — 7a + 6b — 5c. 10. arty 2 — 2x 2 +3xi/ — 1. 

5. 3z 4 -2x 2 + l. 11. 3 — 2a£ — a%\ 

6. a — 2a; 8 +3a; 6 — 4* 7 . 12. — z— 2z2 2 +5afy2 2 — 6aV- 

7. —5m 2 — 477^ + 2^. 13. 4^ — 2a 2 c 2 +3a 8 fo. 

8. 2a 2 -3a& + 6& 2 . 

Exercise 22. Page 50. 

6. a — 4. 8. x 2 +a; + 3. 10. 3aj 2 +2aj + l. 

7. a — 8. 9. 3x 2 —2x + 4:. 11. a; 2 — 3z + 7. 

12. a; 5 +a- 4 +x 3 +ir 2 +a;+l. 14. ^+3x^+9^+27^. 

13. a 2 +ab — b\ 15. x*+x*y+xY+ xtf+tf. 

16. a 4 — 2a 3 ^ + 4a 2 ^ 2 — 8ab 3 + l(>b 4 . 

17. 2a 3 -6a 2 & + 18a£ 2 -27& 8 . 

18. x 2 — 2x+2. 20. x 2 —5x+6. 22. s 2 — a — 19. 

19. x 2 — 3x— 1. 21. a 2 — 4x+8. 23. 1 — 3aj+2x 2 — x 8 . 

24. x*+2x 3 +3x 2 +2x+l. 37. 4x 2 +2av/+y 2 . 

25. a 2 +2a& + 3& 2 . 38. —8a s +2a 2 b — ah 2 . 

26. 2x 8 — 3x 2 + 2a\ 39. 1+x — 2x 2 . 

27. a 4 +3a 3 +9a 2 +27a+81. 40. — 1— Sab — 13 a 2 b 2 . 

28. 6x 2 — 7x + 8. 41. x 4 + 2 arty + 2 a?y + xf. 

29. x 2 — 3x — y. 42. x 8 — 3a; 2 // + 3 ay 2 — y 3 . 

30. x 2 — 3xy — 2y\ 43. a 4 + a 2 6 2 + 3& 4 . 

31. x 2 +xy+if. 44. 27avty — I8xy 2 — 9if. 

32. a 2 +x// — y 2 . 45. <7 2 +2tf& + 4& 2 . 

33. x — y—z. 46. x 4 + 3arty + 8ary— 8y 4 . 

34. 4 — 6x + 8a; 2 — 10a 3 . 47. 4a 2 + 4a& + 36 2 . 

35. x + y. 48. a 2 +b 2 +c 2 — ab— ac — be. 

36. x 2 — 3xy— y\ 49. a + c + 2b. 

50. a 2 +2ab + b 2 — ac — bc + c 2 . 
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Exercise 23. Page 53. 

1. (ft-f-c)a — be. 5. y 2 — (m -\-ri)y-\-mn. 

2. x — c. 6. (x-\-a)x — ft. 

3. a 2 — (a + b)x + ab. 7. x*— (b + d)x + bd. 

4. (x-\-a)x-\-b. 8. (rr + c)a; + ^- 

9. z 4 +(l — m)x*+(l — m + n)x 2 +(l — m)x + l. 
10. x + y + z. 

Exercise 24. Page 55. 

1. V 2 +y + l- 4. z 2 +7x + 49. 

2. ft 2 +5ft + 25. 5. x' + xty + xy + xtf+y*. 

3. a 2 +6a + 36. 6. a 4 + a 8 +a 2 + a + l. 

7. l + 2s + 4z 2 . 

8. z 4 + 2a 8 ft + 4a 2 ft 2 +8a;ft 3 +16ft 4 . 

9. 4aV + 2az + l. 11. 16a 2 ft 2 + 12aft;z + 9x 2 . 

10. l + 3ajy + 9«y. 12. 81a 4 +27a 8 +9a 2 +3a+l. 

13. 16a 4 + 24a 8 ft + 36a 2 ft 2 +54aft 8 + 81ft 4 . 

Exercise 25. Page 56. 

1. x 2 — xy + y 2 . 8. 64 ay— 8xyz + z\ 

2. x 4 —x 3 ij+x 2 y 2 —xy s +y\ 9. 81a 2 — 54 oft + 36 ft 2 . 

3. 1 — 2a + 4a 2 . 10. 16a 2 — 40 aft + 100 ft 2 . 

4. 9a 2 — 3aft+ft 2 . 11. 16a 2 ft 2 — 12abx + 9x 2 . 

5. 4a 2 z 2 — 2aa + l. 12. a 2 — 7a + 49. 

6. a 2 — 3flcy + 9yl 13. 9x 2 y 2 — 6xyz + 4z 2 . 

7. a 4 -2a 8 ft + 4a 2 ft 2 -8aft 8 +16ft 4 . 

14. 256 a 4 - 192 a 8 ft + 144 a 2 ft 2 - 108 aft 3 + 81 ft 4 . 

Exercise 26. Page 57. 

1. x s +x 2 y + xy 2 +if. 6. a 8 — 3afy+9ay— 27^. 

2. tf—x^ + xy 2 —!/ 3 . 7. 8z 3 + 4s 2 + 2x + l. 

3. aV«+A 2 +aV+oa;V. 8. 8 a 8 — 4 a 2 + 2 a — 1. 

4. a 5 — a^+a 8 ^ 2 — aV+aa 4 — a 5 . 9. 27aV+9a 2 x 2 +3aa+l. 

5. x 3 + 3x 2 y+9xj/ 2 +27y i . 10. 27aV-9a 2 x 2 +3aa— 1. 
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11. 32a'+16a A b + 8a s b*+4a*b s +2ab i + b*. 

12. 32a 5 —16a*b + 8a s b 2 -4:a*b s + 2ab* — b*. 

13. x s +3x*!/ + 9x s i/ l + 27xY + 81x!/* + 2±3y*. 

14. x 5 — 3xV + 9afy 2 — 27zY + 81zy 4 — 243^. 

15. 27tt 3 +18a 2 c+12ae 2 +8c 3 . 

16. 27 a 8 — 18 a 2 c + 12 ac 2 — 8 c 3 . 

17. 64 a 8 +160 a 2 + 400 a + 1000. 

18. 64 a 3 -160 a 2 + 400 a -1000. 

19. 125z 8 +25a; 2 + 5a; + l. 

Exercise 27. Page 58. 

1. x 4 — x 2 t/ 2 +?j\ 6. x 8 — z 4 + l. 

2. a 4 -a 2 + l. 7. 16a; 4 — 4zfy 2 +y 4 . 

3. a 8 — «y + aV — ay+if. 8. 16 — 4a* + a 4 . 

4. & 8 -£ 6 +& 4 -& 2 +l. - 9. 81a*--9aW + fl 4 . 

5. a 8 -a 4 6 4 + 6 8 . 10. 81tf*— 9c« + l. 

Exercise 28. Page 61. 



1. 


x = 4t. 


7. 


x = 6. 


13. 


x = -7. 


19. 


x=4. 


2. 


x = 2. 


8. 


x=9. 


14. 


x = 3. 


20. 


z = 10. 


3. 


x = 2. 


9. 


x = 7. 


15. 


x = 7. 


21. 


x=3. 


4. 


x = 5. 


10. 


a: = 11. 


16. 


x = 0. 


22. 


x = 15. 


5. 


x = l. 


11. 


x=9. 


17. 


x = 8. 


23. 


x=2. 


6. 


x = l. 


12. 


x=2. 


18. 


x = 6. 


24. 
25. 


x=3. 
z=4. 



Exercise 29. Page 62. 

6. 70. 7. 43. 8. 23. 9. 21, 7. 10. 36, 26, 18, 12. 

11. 8, 12. 14. $68. 

12. Father, 50 yrs. ; son, 30 yrs. 15. Cloth, $3; silk, $6. 
JL3. 30, 26, 22, 18, 14, 10. 16. 52. 

17. A, $130; B, $150; C, $130; D, $90. 

18. 152 men ; 76 women ; 38 children. 

19. 13, 21. 20. A, 84 yrs. ; B, 26 yrs. 
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21. Wife, $4000; each son, $1000; each daughter, $500. 

22. 49 gallons. 24. 50, 40. 26. 24, 60. 

23. $21. 25. 42,18. 27. A, 88 years ; B, 44 years. 

28. 18 years. 30. A, 57 years ; B, 19 years. 

29. 40 years. 31. 4 years. 

32. 10 dollar-pieces ; 40 twenty-five-cent pieces. 

33. 28 pounds of better kind ; 2 pounds of poorer kind. 

34. 28 days. 35. 60 gallons @ $2; 40 gallons @ $3. 

36. 40 children. 37. 31£ gallons. 38. $45. 
39. 2 half-dollars; 6 quarter-dollars; 24 dimes; 48 half- 
dimes. 40. 10 half-dollars ; 41 quarter-dollars. 
41. 80 guineas ; 128 half-crowns. 

Exercise 30. Page 68. 

1. 5a(a — 3). 6. 3a s b 2 (2a'b-7 a + 9b*). 

2. 6 a (a? + 3 a — 2). 7. 21x*if(2+±xhf-<dx*if). 

3. 7(7z 2 — 3z+2). 8. 45xy(x 3 y j — 2x — 8?/). 

4. 4xy(x* — 3xy + 2f). 9. 70 ay 4 (a 2 — 2 ay -f 3if). 

5. ytf—aif + by + c). 10. 32 a s b\l + 3 a s b 2 — 4a 5 6 8 ). 

Exercise 31. Page 69. 



1. 

2. 
3. 
4. 
5. 


(x — a) (x — b). 
(a — y)(b + y). 
(b — x) (c-\-x). 
(m-{-a) (x-\-ri). 
(cx + y)(dx — y). 


6. (ab+2>q)(x — y). 

7. (ex + ay) (dx — by) 

8. (ac — bd)(by — dx). 

9. (a—b)(x—y). 
10. (cz + y)(dz — y). 




Exercise 32. Page 71. 


1. 
2. 
3. 
4. 


(x + 8)(x+3). 
(x + 6)(x + 5). 
(y + 12)(y + 5). 
(z + 12)(z + l). 


5. (a; + 11) (a: + 10). 

6. (y + 20)(.(/+15). 

7. (b + 17) (b + 6). 

8. (x + 2)(x + l). 
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9. (x + 6)(x + l). 

10. (a + 8ft)(a + ft). 

11. (z + 9a)(a; + 4a). 

12. (y + 16p)(y + 3p). 

13. (z + 25q)(z + ±q). 

14. (a 2 + 3)(a 2 + 2). 

15. (** + 3)(* 8 +l). 

16. (aft + 16) (aft + 2). 

25, 
26, 



3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



17. (*V + 4)(*V + 3).- 

18. (a 6 + 8) (a 6 + 2). 

19. (a + 5 6) (a + 4 ft). 

20. (^ + 5) (a 3 + 4). 

21. (ax+llb)(ax + 3b). 

22. (ac + 5aj)(ac + 2a;). 

23. (a^s + 16) (a^« + 3). 

24. (be + 13 a) (be + 5 a). 



(rs + lSz)(rs + 5z). 

(m 2 n 2 + 17 pq) (mV + 3i>a). 



Exercise 33. Page 72. 



(a — 5) (a — 2). 13. (aflc 

(a? -19) (x -10). 14. (aj — 

(a — 12) (a — 11). 15. (a — 

(ft — 20) (ft — 10). 16. (az- 

(* — 23)(s — 20). 17. (ax- 

(x — 6) (a — 1). 18. (ac- 

(sc 2 — Sa 2 )^— a 2 ). 19. (« — 

(a — 6) (x — 2). 20. (a — 

(* — 56)(« — 1). 21. (* — 

(^-4)^-3). 22. (x- 

(xy-26)(xy-l). 23. (y*- 

(a 2 ft 3 -6)(a 2 ft 8 -5). 24. (cd- 



-ll).(aftc-2). 
10) (a -5). 
10) (a; -10). 
-18) (a* -3). 
-13ft) (ax — 3b). 
- 13 z)(ac — Hz). 
13) (a -7). 
15) (a — 8). 
45) (« — 8). 
a) (x — c). 

-Ylab)(yz — 11 aft). 
-17aft)(«J — 13 aft). 



Exercise 34. Page 73. 



1. (a; + 7) (3-1). 8. 

2. (a> + 12)(aj — 7). 9. 

3. (y + 12) (y-5). 10. 

4. (y + 15)(y-3). .11. 

5. (* + 12)(*-l). 12. 

6. (* + 20)(*-7). 13. 

7. (a + 25) (a — 12). 14. 



(a + 30)(a-5). 
(ft 4 + 4)(ft 4 -l). 
(ftc + 14)(ftc — 11). 
(c*+20)(t*-5). 
(c + 30)(c-13). 
(a + 12) (a -11). 
(xyz + 11) (xyz — 2). 



ANSWERS. 
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Exercise 35. 



1. (*-7)(* + 4). 

2. (y-9)(y + 2). 

3. (a — 12) (a; + 3). 

4. (* — 15)(* + 4). 

5. (« — 14)(« + 1). 

6. (a — 20) (a + 5). 

7. (c 5 ~10)(c 5 + l). 

8. (a— "lO) (a> + 2). 



Page 73. 

9. (y-10a)(y + 5a). 

10. (aft — 4) (a* + 1). 

11. (ax — 9) (as + 6). 

12. (erf — 30) (erf + 6). 

13. (a 3 c-2)(a 3 c+l). 

14. (i/V-12)(2,V + 7). 

15. (aft -18) (aft + 2). 

16. (a — a)(x + b). 



1. (* + 6) 2 . 

2. (z + 14) 2 . 

3. (z-f 17) 2 . 

4. (s + 1) 2 . 



Exercise 36. Page 74. 

5. (y + 100) 2 . 9. (^ + 12) 2 . 

6. (* 2 + 7) 2 . 10. (*2 + 81) 2 . 

7. (x + lSy) 2 . ' 11. (2a + 3ft 2 ) 2 . 
.8. (y 2 + 8« 2 ) 2 . 12. (3xif+5z) 2 . 



13. (3z + 2y) 2 . 



14. (2a 2 x + 5xV) 2 . 



Exercise 37. Page 75. 



1. (a — 4) 2 . 

2. (a — 15)' 2 . 

3. (x — 19) 2 . 

4. (x — 20) 2 . 

5. (y-50) 2 . 

6. (^-lO) 2 

7. (y-25*) f . 

8. (a 2 — 16 y 2 ) 2 



9. (* 3 — 17) 2 . 

10. (2x 2 y—5y 2 z) 2 . 

11. (Ixtf — yz 2 ) 2 . 

12. (3aftc — ftcrf) 2 . 

13. (4^ — ay 2 ) 2 . 

14. (aV- ft?/ 4 ) 2 . 

15. (6*y-5^ 2 . 

16. (1 — 3 aft 3 ) 2 . 



17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 



(3mn — 4) 2 . 
(2ftz — 3xy) 2 . 
(7 a — 8 ft) 2 . 
(8*Y-10xV) 2 . 
(7aftc — 2x) 2 . 
(11a 2 — 13y) f . 
(17 xyz—3yzd) 2 . 
(19 xyz— 2abc) 2 . 



Exercise 38. Page 77. 

1. (a + ft)(a-ft). 5. (a 2 + l)(a + l)(a — 1). 

2. (a + 4) (a -4). 6. (a 4 +ft 4 )(a 2 +ft 2 )(a+ft)(a-ft). 

3. (2a + 5)(2a — 5). 7. (a 4 +l)(a 2 +l)(a+l)(a— 1). 

4. (a 2 +ft 2 )(a+ft)(a— ft). 8. (6x + 7y)(6x — 7y). 
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9. (10xy+llab)(10xij-llab). 

10. (l + 7a?)(l — 7ar). 12. (a-ft + c)(a-ft — c). 

11. (a? + 5b) (a 2 — 5b). 13. (x + a — b)(x — a + b). 

14. (a + b + c + d)(a + b — c — d). 

15. 4zy. 17. (ar + 7/ + 2)(a- — y — z). 

16. (1 + a — ft)(l — « + ft). 18. (a?— y + z)(x — y — z). 

19. (a + 2ft — 3c) (a — 26 + 3c). 

20. (a — # + * + «)(« — y — x — z). 

21. (* + a- — y)(z — x + y). 

22. (a- — y + « + d)(a; — y — z — d). 

23. (ar — z + y — a)(x — z — y + a). 

24. (a + b + c)(a + b — c). 

25. (a — & + x — y)( a — ^ — x ~\~ y)- 

26. (aa: + ft// + l)(aa; + fty — 1). 

27. (l+x-y)(l-x + 'y). 30. (* + y + 2) (a - y). 

28. 12(a — l)(2a + l). 31. (a + y) (x — // + 2). 

29. (a— ft+a?)(a— ft— a?). 32. (d+x—2y)(d—x+2y). 

33. (a + ft + c)(a — ft — c). 

34. (2z 2 + 3* — l)(2z 2 — 3ar + l). 

Exercise 39. Page 78. 

1. (a-ft)(a 2 + ^ft + ft 2 ). 3. (*-7)(z 2 +7:z + 49). 

2. (z-2)(a; 2 +2* + 4). 4. (y-5) (y» + 5^ + 25). 

5. (y-6)(^ + 6y + 36). 

6. (2z-3,/)(4a; 2 + 6av/ + 9^). 

7. (4//— 10*) (16?/* + 40//* + 100 a 2 ). 

8. (9ar-8y)(81ar 2 + 72a-// + 64^. 

9. (3a- 12) (9 a 2 + 36 a + 144). 

10. (10 «- 11 ft) (100 a 2 +110 aft + 121 ft 2 ). 

Exercise 40. Page 79. 

1. (x+y)(x 2 — xy+if). 3. (a- + 6) (a* 2 — 6 a; + 36). 

2. (*+2)(a; 2 — 2a:+4). 4. (//+4^)(y 2 — 4ys+16* 2 ). 
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5. (M + 5c)(16b 2 — 20bc + 25t*). 

6. (6a + 8c)(36a 2 -48ac + 64c 2 ). 

7. (9* + 12y) (81 a: 2 -108^ + 144^. 

8. (x + y)(aA- a * i , + a*jf-z ! f + t f). 

9. (x + y)(**-2*y + 7* l ?-7*i? + 7*it-x 1 f + t r). 
10. (2b + 3c) (16b 4 - 2U s c + 36&V — 54^+ 81c 4 ). 

Exercise 41. Page 79. 

1. (a 2 + 6 2 )(a 4 — ct 2 b 2 + b 4 ). 

2. (a* + #)(a 8 — a°& 2 + a 4 & 4 — a^ + ft 8 ). • 

3. (a' + ^^-zy+Z/ 8 ). 

4. (fl* + 4^) (6 4 — 4&V + 16c 4 ). 

5. (r 2 +l) (x 4 -x 2 +l). 7. (4a 2 +z 2 )(16a 4 -4aV+a; 4 ). 

6. (a 4 +l)(a 8 — a 4 +l). 8. (9 + c 2 ) (81 -9c 2 + c 4 ). 

Exercise 42. Page 80. 

1. (a 2 + a& + b 2 ) (a 2 — ab + b 2 ). 

2. (3x 2 + 3x?j + 2f) (3x 2 — 3xy + 2y z ). 

3. ^a^+Szy — if) (4:X* — 3xy — f). 

4. (9a 2 +7^ + 46 2 )(9a 2 -7^ + 46 2 ). 

5. (9a 2 + 10a& + 46 2 ) (9a 2 - 10^ + 4^. 

6. (3z 2 + 2a^ + 77/ 2 )(3a: 2 — 2xt/ + 7f). 

7. (5a 8 +7afl + 4P) (5a 2 — 7a& + 46 2 ). 

8. (7m 2 + 4:mn + 9n 2 )(7m 2 — 4tmn + 9n*). 

9. (3a 2 + 3ac + 5c 2 ) (3a 2 — 3ac + 5(?). 

10. (7a 2 +13a£ + ll& 2 ) (7 a 2 — lSa^ + llfc 2 ). 

11. (8x 2 + 4xi/ + 9tf) (8x 2 — 4txy + 9f). 

12. (2a; 2 + 5a-?/ — 3^ (2a; 2 — 5xy — 3tf). 

13. (5z 2 + a^ — 4^ (5x 2 — xy — ±if). 
,14. (9z 2 +4jz7/ — f) (9x 2 — 4a# — y 2 ). 

Exercise 43. Page 81. 

1. (4z + l) (3a: — 2). 3. (4a; + l) (3a> — 1). 

2. (3a-l)(4x — 1). . 4. (ar + l)(3a;-5). 
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5. (x + 2)(3z-2). 15. (2x + l)(2x + 3). 

6. (3z + 4) (2sc — 1). 1Q. (a + 2x) (a — 3x). 

7. (4x + l) (z + 3). 17. (2a + 5b)(±a — 3b). 

8. (x + 3)(4a: — 1). 18. (3a — 2c) (2a — 5c). 

9. (2z + l) (2x — 3). 19. (4z + 3?/) (2z+7#). 

10. (a — a) (x — 2a). 20. (4a + 3y) (2x— ly). 

11. (Sa 2 ^-^ 2 ) (4a 2 — x 2 ). 21. (2x+7y)(3x — y). 

12. (2* + ?/) (a- + 2y). 22. (11a — b) (a — 2ft). 

13. (2aa + l) (3az — 1). 23. (2c — d) (c — 6a> 

14. (3ft + a)(2ft — 3x). 24. (22/ + 3^)(3y — «). 

Exercise 44. Page 82. 

1. (a + ft) 3 . 4. (x + y)\ 7. (* + y + *) 2 . 

2. (a + 1) 8 . 5. (x — iy. 8. (x — y—z) 2 . 

3. (a — l) 8 . 6. (a — c) 4 . 9. (a-f ft — c) 2 . 

Exercise 45. Page 84. 

1. (2x-y-3)(x-2y-7). 

2. (6x-y + l)(x-62/-l). 

* 3. (3* + 2y + l)(2*-3y-l). 

4. (5a-3y + 2)(*-y + l). 

5. (x + y — 3) (2x — 3y — 2). 

6. (aj + 5y — S)(aj — 5y— 7). 

7. (2*-y + *)(a-2y-*). 

8. (2* + y-3*)(3a-y + 3*). 

9. (6a — y — z) (z — y + 6z). 

10. (5x — 3y + 2z) (x — y — z). 

11. (x + y + z )(2x-3y-2z). 

12. (2a; — 3y+2*) (3x — 2y + 3z). 

13. (a; — y)(a — y + 5). 

14. (2*-y)(* + 3y-2*). 
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Exercise 46. Page 85. 



1. 5(a + l)(a; — 4). 3. 3 (aft + 1) (aft -4). 

2. 2x*(x — 2) (a — 6). 4. (a + z) (a + a + 4). 

5. (a — ft + c) (a — & — c). 

6. (x — y + c — d) (x — y — c-\-d). 

7. (2 + x + x 2 )(2 — x — a 2 ). 12. (3x — y) (x — z). 

8. (a + ft) (a — ft — 1). 13. (a + a) (a — a — ft). 

9. (a 2 + a + l)(a 2 — a + 1). 14. (a — a) (a — s + 1). 

10. (a-y)(* + y-*)- 15. (x-y) (3x+3y-2). 

11. (a — ft) (ft — c). 16. 3(z 2 +l)(z + l). 

17. (ax — 1) (aV- aaj — 1). 

18. (» + 3y)(«-3y)(3»-2y). 

19. (2a-l)(a; + l)(2:r 2 — <c + l). 

20. (x + y) (x — y) (x 2 + xy + f) (a 2 — xy + y 2 ). 

21. (* + ?)&-*!? + 1?)- 

22. (3 + a)(3-a;)(9 + 3a + a 2 )(9-3x+aj 2 ). 

23. y(rf + tf)(rf-aV + tf). 

24. c(a* + ^) (a + c) (a — c). 27. 2z 2 (z + y) (x — 3y). 

25. (a: + 7)(aj — 3). 28. (2 a -ft) 2 . 

26. 3(a-2ft)(a — 5ft). 29. 4(2z-5y) 2 . 

30. x 8 y 2 (6* + 5bx)(6a — 5bx). 

31. (3 ay 8 — 5s) 2 . 33. (x — y — z)\ 

32. aj(4x 2 +l)(2x+l)(2x— 1). 34. (a-3ft)(a+2ft— 4). 

35. (z + y + 2)(z + y-3). 

36. (a 2 + 2aft + ft 2 + c 2 )(a + ft + c) (a + ft — c). 

37. (a — 3y) (z + 2y — 4). 40. (z + 13) (z + 7). 

38. (1+«")(1— a). 41. (* — y) (* — *)(* — y). 

39. (3z — 2y) (a — 3y). 42. (a + 3) (x — 8). 

43. (a + Z/ — *) (x-ry + z) (x + y + z) (x — y — z). 
44. 5tf(<ey + 4s) (ay — 3z). 45. (z 2 + l) (3x — 1). 

46. (x — m-\-ri) (x — m — ri). 

47. (a + ft + c) (a + ft — c) (c + a — ft) (c — a + ft). 
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48. a 5 (a 2 + l). 50. (y + 9) (y-13). 

49. (1-7 A) 2 . 51. (x + 15)(x — 9). 

52. (2a — 3ft + 2c) (2a — 3ft — 2c). 

53. (a + 3c) (a — 3c + 6ft). 

54. (3z + 2y — *)(3z — 2y + s). 

55. x 2 (3b + x)(2b — 3x). 

56. (a-ft) 8 . 59. 3tf(x — y) (3x + 2y). 

57. (x + y) 3 . 60. (3x + 2y) (2x + 3y). 

58. aft(a — ft). 61. ft 2 (3a + 4ft) (2a — 3ft). 

62. (a + 2ft — 3c + cT)(a — 2ft + 3c + a> 

63. (x* + ±if)(x-2y). 68. (z+2,-s)(*-y+*+l). 

64. (2ax— b)(2ax— 3b). 69. 2(« + y) (x + y + a). 

65. (3z— 2y)(6a— 4y+3). 70. 4ft (2a + 3c) (2a + c). 

66. 2 (a+3y)(a— 2 y+8*). 71. (m + ») (m — n)(p — a). 

67. (aj+yfl)(l-a5)(y-l). 72. 2a (8* + y) (2*-3y). 

73. 2a(;z + 7)(s — 5). 

74. 2x(2a — a) (4a 2 4-2ax + x 2 ). 

75. 4&(2a* — y)(43 f + 2icy + y'). 

76. »(1 — 3a?)(l+3a + 9a!*). 

77. (x* + tf) (x + y) (z-y) (**-*y + tf) 
(z 2 — zy + y 2 ) (« 2 + x^ + y 2 ). 

78. (7m + lln)(7m — lln). 80. (3* 2 + 2) (4z 2 -3). 

79. (4 + 9^(2 + 3y)(2-3y). 81. (a?+l) (*-l). 

82. (aj + y + l)(aj-y + l). 

83. (7a — 76 + 8m — 8n)(7a — 7ft — 8i» + 8n). 
r (a+ft + c)(a + ft-c) l f ( g + a-i)( g -g+}) | 

1 2aft Jl 2aft J 

85. (a — 8) (a — 45). 87. (2ft — e)(a+b— c). 

86. (a>+2)(a:— 2)(a>— 2y+l). 88. 5cc(5aj 2 + 7y 2 ) 2 

89. a (a + ft) (a 2 + aft + ft 2 ) (a 2 — aft + ft 2 ). 

90. 2cc(a + c) (a — c)(a 2 — ac + c 2 ). 

91. (3x + 2y — 3z)(2x — 3y + 3z). 

92. (4a— y+z) (x — 2y — z). 
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93. (3a-b + 2c) (a — 2b + c). 

94. (a-l)(a 3 -a 2 -8). 

95. (5a — 3y)(x — y — 1). 

96. (a + 2b — 3c — d) (a — 2b + 3c — d). 

97. (a + 2)(a-3)(a + 4)(a-5). 

Exercise 47. Page 89. 

1. ISabcd. 9. 7x — 4. 17. 5y. 

2. 17^. 10. 2a 2 ay(3a — y). 18. a(a + l). 

3. 4sV* 2 . 11. 2ak 19. 3 (a — 1). 

4. 30 a 2 ^ 12. a — 3. 20. 2(tt — J). 

5. a — b. 13. 2(a + &). 21. x + ?j. 

6. a — x. 14. 6x 2 (x — y). 22. x — y. 

7. a + a. 15. 3a (a + 4). 23. a — 1. 

8. 3a + 1. 16. c(a — b). 

Exercise 48. Page 96. 

1. 5x — 1. 9. 2 a 2 — 3a+3. 17. a — 2. 

2. a + 1. 10. 2a — 7. 18. 2(2y + 5). 

3. a(3a — 1). 11. 5a(6a— 1). 19. 3a(2a 2 — 5). 

4. (3a+2)(3a— 2). 12. y(3a— 4y). 20. X s — 5a + l. 

5. 3a(3a 2 — a+1). 13. 3a — 5. 21. 7a + 1. 

6. 2 (a — 2). 14. 4a + 1. 22. y(3x 2 —x?j—oy 2 ). 

7. 2a — 5. 15. 3 (a + 3). 23. 2a 3 — 4a 2 +a— 1. 

8. a(a — 2x). 16. x 2 +xy+y 2 . 24. a — 2a. 

Exercise 49. Page 97. 

1. a + 1. 5. y*-2y + 5. 9. 2(x + y). 

2. y — 1. 6. a — 1. 10. a 2 — xy-\-rf. 

3. a 2 — 2a + 5. 7. a 2 + a + l. 11. xy(x — y). 

4. a — 2. 8. a + 1. 
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Exercise 50. Page 98. 

1. 12aV. 11. (2a — l)(8a s + l). 

2. 72 ax 2 /. 12. (a — b)(a + b) 2 . 

3. x*(a + x). 13. 4(l+:r)(l — x). 

4. z(z + l)(a; — 1). 14. x 3 — 1. 

5. a(a + b)(a-b). 15. (x + yf {x - y) 2 . 

6. (2z + l)(2a-l). 16. 12(x — y) 2 (x* + f). 

7. a 8 + b s . 17. 120x?/(a + y)(aj — y). 

8. (x 2 + l)(aj + l)(« — 1). 18. (x + 2)(x + 3)(x + 4). 

9. a;(x 3 + l)(^-l). 19. (a- 3) (a + 4) (a — 5). 
10. ^(z + l)^-!). 20. (z + 5)(;r + 6)(:c + 7). 

21. (x + 2)(x — 2) (a -11). 

22. 20 a 2 6 (a — S) (a — 2 6) (a + 3b). 

23. 240(z + l)(x — l)(z + 2)(a; — 2). 

24. 12xY(x + y y(x-yy. 

25. (a — &)(& — c)(c — a). 27. x*(x— l)(x— 3)(a+4). 

26. (a — 6)(a — c)(6 — c). 28. 12zy(# — y) 3 . 

29. (a+6+c+o^(a+&~c--cr)(a+c--6---rf)(a-|-^— b—c). 

30. 60 (a — 3)(x — 2) 2 . 

Exercise 51. Page 101. 

1. (2z + l)(3z-2)(7z-l). 

2. (z + l)(z-l)(x + 3)(2z + l)(3a--2). 

3. (x-12)(a;-3)(x 2 -2)(^ + 3x + 9). 

4. (5x-l)(2z + 3)(z + 4). 

5. 2 (3* -2*,) (3* + 5?,) (ix + 3y). 

6. 2x(aj 2 + l)(a; — 1)(« 2 — x — 1). 

7. 12(2z+l)(2z — l)(3z + 2)(x-3)(z--4). 

8. (x — l)(x — 2){x — 3)(x — 4). 

9. (z + 2a)(;z — 2a)(;z 2 + 4a 2 ). 

10. (x + y)(x-y)(x + 2y)(x-2y). 

11. 1+^+^. 12. (1 — of. 
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13. (a + b + c)(a — ft + c)(a + ft — c)(b + c — a). 

14. c{S* + if)(±c + Sy)(p-y). 

15. (m + 3)(m 2 -3m + l)(m i + l). 

16. (5n 2 -l)(4n 2 + l)(5n 2 +n + l). 

17. (ft — l)(ft 3 -ft 2 — 8)(4ft 2 -8ft + l). 

18. 6r(r+l) 2 (r-l) 4 . 



Exercise 52. Page 105. 



1. —J * 11. 3— j — * 11. ' 

4o5 cr + a — 2 a 

^ a; — 5 ^ 3# — 1 ^ a + ft 

12. —5 — -• 22. 



' x — 3 ' a 2 — 1 ' a — 2b 

x + l m a*-2x + 2 3(a + b) 

x-7 x*-2 4aft(a-ft) 

4cr+6<z#+9a 2 a 

5 ^H-y 3 15 5<* + 2ft s(3s-y) 

' x 3 -^ ' 3a + 2ft y( 3 * + 2 2/) 

a 2 — q+1 a — b — c a+ft+c+d 

a 2 + a + l * a + ft — c ' a— ft+c+d 

n a-5 ' a* + a* — 2 nw 3z + 2 

a — 3 2x 2 + 2* + l 4* + 5 

^ x — 2 ^ x — 3 ^ x 2 — «?/+?/ 

8. — p-r- 18. — — r 28. -V/ - 
x + 4 05 + 1 (x — y) 

9. ^=f- 19. 5=|- 29. x 2 + y*. 

x + 1 x — 2 ' * 

10 3?+xy-tf 2Q (s-1) 2 30 a±b m 

xP—xy—y* * x 2 — 3x + l * a — ft 
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Exercise 53. Page 107. 

It? 

1. x — 1. 6. 2a — 3x + - 

5a — x 

4.1 19 

2. 3a-10 + -=-- 7. ^z + S-f-r^r- 

a + 4 4a — 1 

3. 3z-6 + -^ r 8. 2a + 3 + 



a + 4 ' x — 4 

4. a-2x + -^-- 9. « + £ + 2 ^ 



a~\-x ' a — b 

6 . 2a: + 6+ J3 . 10 . x -_^ .«* + *.. 



x — 3 ' 5^ + 4a;-- 1 

Exercise 54. Page 109. 

, 2y „ 2a rt x 2 — 1 

1. — f- 2. —J—- 3. 

4 2^-ax-Kx 2 ) 2(lla 2 -20a& + 8&*) 

a — a " " 5a — 6b 

„ 2a£ x 2 —2xy — if 3a 2 + 2a+l 

a + 6» # + y a + 4 

2 (19^-23 a 2 - 1) 29a a 8 +l 

5-6a 4 ' 7 * a-l' 

n ax + S n a 2 x(x*— 2x 2 — 3). 

8 ' -Si"" 13 ' S+T 18 - ,-2 ' 

9 . J*. 14 . * 19 . *±2£ 

a — 6 a — 3 a-|-2a 

^ — 2ft ,* 2a 2 -aft — ft 2 _ x* + xy + if 

10. — r-7- 15. — 20. ' / r J ' 

a-f-o a-\-b x-\-a 



1. 



Exercise 55. Page 111. 

9 s — 21 4 s — 9 48 ft 2 — 60 ac 15a — 10c 

18 ' 18 60a 2 c ' 60a 2 c 



4a — 8y 3a 2 — 8ay 5 + 5s 6 

10a 2 ' 10a 2 ' 1-a 2 ' 1-a 2 ' 



5. 
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a — c ft — c 



(a — ft) (a — c) (b — c) (a — ft) (a — c) (ft — e) 



8 a? (a — b) xy 

6 * 6 (a 2 - ft 2 )' 6 (a 2 -ft 2 )' 

30(4a; + l) 5(2a — 1) 3(3s + 2) 

15(3 — 2)' 15 (a? — 2)' 15 (x- 2) 

„ an — bmn mux cm — bmn 

8. > 9 

mnx mnx mnx 

Exercise 56. Page 113. 

16x*-{-55x-{-4:Xi/—55y 11 if—lx*—\xy— 8 x*tf 

50* * 6 ' xy 

27 s 2 — 2x 2 y—16xy— 28?/ ftV— 2ab 2 c+2a 2 bc— aV 

12z 2 ' ' aW 

180a 2 +54aft-20aft 2 +331ft 2 6^-3^-2 

90ft 2 * 8a 2 

80s 3 + 64s 2 + 84a; + 45 a 2 ft + ft 2 c+ac 2 

60a; 2 " abc 

32s + 9y _ 1 

6 - ^2 10 - 6^ 

Exercise 57. Page 114. 

! 2a? " 1 « _1_. 5 2^-y . 

a^-a — 30 1— z 2 (»-Z/) 2 

4 1 1 

2. "5 77; T-7TT- 4. — T-n 6. 



a 2 — 10a + 21 1+aj a 2 — a 2 

a 3 — a 2 ft — aft 2 — ft 3 



7. 



aft (a 2 — ft 2 ) 



7z — 17 2a 3 _ 2a — 3ft. 

9. T-; — =-i — * 10. 



4a; (x 2 — 3x + 2) l + z 2 + a 4 z 2 — y 2 

Exercise 58. Page 115. 

2 2 4.r 3 2.t + .t 3 4 x + y 9 

1 — a ' 1 — x 4 '1 + a; 2 V 
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3 s 8 — 24s 2 + 60s — 46 3 s 2 — 2ax — 6a* 

^-O^ + SGs — 24 " (s-tt) 8 

7 - aj iw i ox ' 8 - °- 9 - 2 - 10 - "-?-' n - °- 

(x 2 — l)(x + 2) x + y 

ia. 2o6 

(a + c)(b + c) 
13. ^ 16 2(s» — ay + y*) 

(a — x)(a + 2x) ' xy(x — y) 

14 9«-10& + c ig 2 (&-«) . 

(a — b) (a — c)(b — c) ' y(a-\-h) 

2^-5^ + 10^ + 5^ 
(* + *)■(*-*)» 

la ac — ab + P — c* 3a6(ag — y) 

(a + b + c)(a + b — c)(a + c — b) tM — lty 

Exercise 59. Page 119. 

»•:*-,• *£r ' -• 

1 6 + v 1 



2 + x ' 3(l+y)(l-y) " (* + «)(* + *) 

q fi + 2a 8 6 — 2o& 8 + 6 6 6 2 — ax 

(a 8 + ^ 8 )(a 8 -6 8 ) ' 6 2 -x 2 ' 

10. 0. 11. 12. 0. 13. 0. 



2 + x 



9a-10b + c 1 

14. - rr— : ZTi C* !»• ~ 



(a — b) (a — c) (b — c) z(z — x) (y — z) 

Exercise 60. Page 122. 

.. ac 4xy _ 15x a — b 

1. — • 4. r-?' 7. — 10. 



bd 5b 4* 



w 



2 



2 . 9aa , 6 . ±l. ,, spar. ii. -£±*. 

9 ox 4p^ (a — by 

4j9<7 x* 
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x — 6 ^ x Art 3a 

13 - Q* 18 - 2 I V 23 - 7T"/* 

x — 3 «+^ 26 

14 (a+xXat+dx+x 2 ) m + n ^ c—a+b 

(a—x)(a 2 —ax-\-x 2 ) ' cP—cd+d? ' c—a — b 

i5 2«*(»-y) . 20 L 25 «±|. 

c a;+a — b 

16 '^Tu 2 21 - b - 26 - L 

17 . («-2)(s-5) . 22> jl, 27> m. 



1. 1. 



Exercise 61. Page 126. 

_ x —4 



# — 5 " 05 + 1 



(x -\-a) (x — a) (a — x) (a + x) 2 (a? + x 2 ) 

ax-\-bx-\-cx — be ' 2a?x 2 
xi? 1 + x 2 

5!±l. 12 i 17 «(«H-2«H-2y) . 

2z + &) 2 

9 . i±*. ,4. (»+»y „. ! 

l-{-x 2 2y c(a — b — c) 

10. x + 1. 15. — : 20. -^ — t-^« 

x-\-a 7 — 4x 

Exercise 62. Page 127. 

x — 8 1 1 2&-& 

x + S 2(z + l) 2 ' a + 6' 

2. If. 5. a. 8. 2 , y , - 11. - 

3. 46. 6. 0. 9. 2. 
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3 1 

12. a 2 +3x + 3 h"i 13. 1. 14. 0. 15. a. 

x xr 

1 —bc(c-b)* 

16 ' 3T 20 " * 24 - y+w+i* ' 

17. * c + ac +«6 21> a(2a ). 26 « 

ftc+ac—aft v y/ (a; — 2) (y — 2) 

18. m. 22. — :— r" 26. 



3(z + l) c(a— c)(ft— c) 

19 fcH+i 2 , 23 A. 27 1 

19 ' 2bc 23 ' 2 2 '- (x+iy 

Exercise 63. Page 131. 

1. s = 16. 6. x = — J. 11. z = 3. 16. sc = 2. 

2. z = 5. 7. z = 9. 12. s = 10. 17. x = 7. 

3. z = £. 8. x = l\. 13. x = 6. 18. x = 9. 

4. 05 = 1. 9. z = 7. 14. ce = 12. 19. x = 9. 

5. 05 = 8. 10. ce = — 5. 15. # = 5. 

Exercise 64. Page 133. 

1. 07 = 8. 3. z = 4. 5. sc = H. 7. x = 2. 

2. 07 = 9. 4. a = 20. 6. a = 4. 8. a = 3. 

9. x = — 2. 10. 05 = 11. 

Exercise 65. Page 134. 

1. x = c. 6. a; = 2. 11. x= , ' 

3 + 4a 

2. x = 3 °- 2a . 7. a = 0". 12. z = ft-l. 

5ft — c 

c — rf ft ~ ft 

a 2 — ft 2 +ft— c a — 1 c 

4. 05 = 1. 9. 05 = 0, — 14. x = bm. 

c 

5. X = —^-—f-- 10. 05 = ~ 7-r- 15. 05 = 1. 

a — ft 2a+ft 
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16. x = 

t 


2a* 
b — 1 


17. aj = 


a-1 
b 


18. 


be 
X ~~c*-b 


19. 


ab-1 
X bc + d 


d 
20. a = - 






Exercise 66. Page 135. 




1. 


x = 7. 7. 


a = 8. 


13. aj = 7. 


19. a = 3f. 


2. 


* = * 8. 


*=-l$. 


14. ar=a+— j-j- 


20. ^ = -3-7- 
a+b 


3. 


x=-U. 9. 


a = 14. 


15. sc = c. 


21. <r = 12. 


4. 


aj = li. 10. 


* = 1». 


16. x = 0. 


22. a = 3. 


5. 


x = 3. 11. 


z = 2. 


17. 35 = 1. 


23. x = — 9. 


6. 


a = 0. 12. 


z = -2. 


18. x = l. 


24. « = «. 



17. 



Exercise 67. Page 137. 

1. 24. 3. 80. 5. 28, 32. 7. 76, 24. 9. 3456, 2304. 

2. 168. 4. 8. 6. 2f , 47f 8. 960. 10. 36, 9. 

11. 420. 12. 85 gallons wine, 35 gallons of water. 

13. 18 pounds saltpeter, 3 pounds sulphur, 3 pounds char- 
coal. 14. 28,18. 15. House, $600; garden, $250. 

16. $7200. 18. 47, 23. 21. 19, 20, 21, 22. 

a + b a — b 19. 7, 32. 22. 42 years. 

2 ' 2 20. 112, 96. 23. 20 years. 

24. Father, 36 years ; son, 12 years. 27. 2 days. 

25. A, 28 years ; B, 14 years. 28. 1^ days. 

26. Father, 40 years ; son, 10 years. 29. 26$ days. 

30. A, 168 days; B, 84 days; C, 42 days.. 31. 10 J days. 
32. B and C, 21ft hours; A, B, and C, 10jg hours. 

33. 10 days. 35. A, 37£ minutes; B, 25 minutes. 

34. 40 minutes. 36. 4$ hours. 37. 48 minutes. 

abc . 39. 48j- minutes. 41. 7 miles. 

38 — - Tp iri T 

ab+ac+bc ' 40. 42 hours. 
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abc .. 44. 1st, 5 miles per hour; 2d, 3 miles 

42. t t~~ miles. , 

o + o per hour. 

43. 160 miles. 45. 175 miles. 

46. I. 16^- minutes past three ; II. 32^ minutes past 

six ; III. 49^ minutes past nine. 

47. I. 32t* t minutes past three ; II. 5^ and 38^ 

minutes past four; III. 21/ T and 54^ minutes 
past seven. 

48. I. 38^j- minutes past one; II. 54^ minutes past 

four ; III. 10|$ minutes past eight. 

49. 5^ minutes past two. 50. 700 leaps. 

51. Greyhound, 450 leaps ; hare, 600 leaps. 

52. 240 leaps. 53. Length, 13 feet ; breadth, 8 feet. 
54. 56± square feet. 55. Length, 27 in. ; breadth, 14 in. 

56. Length, 15 feet ; breadth, 11 feet. 

57. Ill pounds tin; 69 pounds of lead. 59. 189. 

58. 76 pounds gold; 30 pounds silver. 60. 6f ounces. 
j61. 330 feet. 62. $228f 63. 24 shots. 64. 60. 
G5. 12,000 square yards ; 56% cents per square yard. 
66. 20 seconds. 67. $55,500. 68. 103 sheep. 
69. $3700. 70. 10 gal. from 1st cask, 4 gal. from 2d cask. 
71. 60. 72. 1504. 73. 39. 74. 9} miles. 

75 . <*=*. 76 . «St=$ of 1st kind; h -p^ of 2d kind. 
b+o o — a b — a 

Exercise 68. Page 153. 

1. x = 2. 4. z = 12. 7. s = 29. 10. a = 3. 
y = l. y = -3. y = 23. y = 2. 

2. x = 2. 5. x = 6. 8. x = S. 11. x = S. 
y = — l. y = l. y = 4. y = 20. 

3. x = 2. 6. x = l. 9. a==7. 12. x = — 3. 
y = 8. y = 9. y = 14. y = — 2. 

13. x = — 2. 14. x = 7. 



y=l. 



/ = — 2. 
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Exercise 69. 


Page 155. 




1. 


a; = 10. 


4. a; = 4. 


7. 


<r = 20. 


10. a; = 2. 




y=7. 


y=l. 




y =10. 


y=2. 


2. 


2 = 17. 


5. 2=5. 


8. 


2 = 2. 


11. x = 2. 




y=l9. 


y==6. 




y=-3. 


y=3. 


3. 


« = 2. 


6. a = 21. 


9. 


a? = 8. 


12. x = 9. 




^ = 13. 


y =12. 




y = 4. 


y=-3. 




13. 


2 = — 5. 




14. 2 = £. 






y=l*. 




V 


'=-*• 






Exercise 70. 


Page 156. 




1. 


a = 8. 


4. 2 = 2. 


7. 


a; = 12. 


10. a; = 4. 




y=3. 


2/ = 13. 




y=3. 


y=3.- 


2. 


s = 6. 


5. 2 = 8. 


8. 


a; = 2. 


11. x = — 2. 




y=3. 


y=i. 




y = 6. 


y = 19. 


3. 


x=e. 


6. 2 = 3. 


9. 


x = S. 


12. a; = 7. 




y=8. 


y = 4. 




y = 5. 


y = — 5. 




13. 


2 = 2. 




14. 2: 


= 11. 






y=-3. 




y- 


= 10. 






Exercise 71. 


Page 157. 




1. 


z = l. 


7. a? = 11. 


13. 


2 = 12. 


19. x = 4. 




Sf = 7. 


y=6. 




y=6. 


y=-l. 


2. 


x = 2. 


8. .2 = 3. 


14. 


z = 3. 


20. a; = 2. 




8f = 8. 


y=2. 




y=2. 


y=3. 


3. 


s = l. 


9. 2 = 7. 


15. 


2 = 9. 


21. a; = 6. 




y=8. 


y = 5. 




y=8. 


y = 5. 


4. 


2 = 9. 


10. & = — 5}. 


16. 


2 = 5. 


22. a; = 19$. 




y=8. 


2/ = - 9*. 




y=7. 


y = -17. 


5. 


2 = — 3. 


11. z = 7. 


17. 


x = 7. 


23. aj = 4. 




y=— 2- 


y=8. 




y=2. 


y = 3. 


6. 


s = 7. 


12. a; = 14. 


18. 


a; = 9*. 


24. a; = 7. 




y=io. 


y=46. 
25. 2 = 

y= 


= 21. 
= 20. 


y=2. 


y=9. 
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Exercise 72. JPage 160. 

1. s=— ±— 8. x = -r 

2 ab 

a — b a 

Vd 



V 2 y = 



cg-br 9 . x = H_. 

ag — bp 
7 J 3a 2 -b 2 + d 



ar — cp 

y =z , 

ag — op 
3. x 



np — mg 



nr' -f- n'r 



mr — mr 



3b 



bn — ag *0. x — a __^' 

np — mg 

y ^ ap-bm y== ^+~b 



11. a: = a — b. 



_ ee — bd y = a + b. 

• X ~a(c-b) ab-1 

*-*. ' (a-l)(b-l) 

y b — c a — b 



(a-l)(6-l) 



5 - x - m n' + m'n 13. * = £ + *■ 



2 
a — b 



y = ~2 



6 x =iLf^zM. ,„ « 2 -« 2 +&* 

tf-w 14 - *= — 2T~' 

cjar-d}, <?+a*-b* 
J af-bd V = 26 

__* 16. x=(a + b)*. 

a 2 #c 16. a: = a-f-c. 



a 2 — 6 2 c y=&-j-c. 
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17. x = a- 



ab<* 



ac-\-b 



y- 



b 2 



ac-\-b 



18. x = a + b. 
y=a — b. 






2. x- 



y- 



b — 2a 
2 



3a — b 
3. x = 6. 

y=9. 



Exercise 73. Page 162. 

4. x = ±. 

5. ar = — 1. 

6 x - «»(« + ») 

c(« 2 + ai + ^ 2 ) 
a + 6 

y= 



19. x = b — a. 
y = a — b. 

_ab(a + b) 
Z0 ' X -2(a*+b*)' 
a 3 -b* 
'2(a 2 + b 2 ) 



9. x = 



c 
a? + b*- 



am + bn 

a*+b 2 

bm — an 



7. x = - 



y=] 



8. x = — 

n 



y= m 









Exercise 74. 


Page 164. 






1. 


x = 2. 


4. 


x = 5. 7. 


a = 20. 


10. 


x = 4. 




V = 2. 




2/ = 6. 


y=io. 




y=o. 




z = 2. 




* = 7. 


* = 5. 




* = 5. 


2. 


x = 5. 


5. 


« = 1. 8. 


**=i 


11. 


a: = 5. 




y = 6. 




y=4. 


2/ = -7. 




y = — 5. 




2 = 8. 




z = 6. 


* = 36£. 




* = 5. 


3. 


« = 1. 


6. 


cc = 2. 9. 


x = 2. 


12. 


a: = 45. 




y = 2. 




y = 9. 


y = 3. 




y=-21, 




* = 3. 




* = 10. 


*=1. 




* = 1. 
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13. 


x = l. 15. x = — H. 


17. cc = 


= *• 


19. x = 6. 




ij = 2. y = 2\. 
3 = — 3. * = 6£. 






2/ = — 12. 
^ = 18. 


14. 


x = l. 16. # = — 4. 


18. x = 


= 9. 


20. x = l. 




y = -l. y = -3J. 

2 = 2: *== — 4f 


z- 


= 11 
= 13 


y=h 




21. * = — -• 


22. ar- 


2fo 




2 


y- 


a 2 - 


-& 2 +c 2 

2ac 




2 


z- 


a 2 + b 2 — c 2 






2 aft 


23. 


x = i. 24. #=: 


-3*. 




25. a? = lj. 




y=i- y= 


= lf 




y = -3±. 




Z = £. 2 = 

26. * = — i— 
2a 


= H- 




2=2^. 




a# -f~ ac + ^ c — < 


!> 2 -2c* 




27. a = 17. 




y "" 2(P — <*) 


y = 22. 




Sbc — ab — ac — 


-£ 2 




s = — 25. 




*~ 2(b 2 -c 2 ) 






28. 


r _L7\ (a—b—c)(a+b) 


»= 


(a+ft— o)(a-H) 



Exercise 75. Page 167. 

1. 41, 7. 2. 35, 11, 98. 3. 6,4. 4. 4.78, 1.0095. 

5. Father, 35 years ; son, 14 years. 

6. Father, 40 years ; son, 10 years. 

7. A, $116 ; B, $166. 

8. Wheat, $1£ per bushel; barley, $£ per bushel. 
9. A, $31 ; B, $27. 10. Horse, $100 ; cow, $50. 

11. f 14. ft. 17. 28. 20. 75. 23. 717. 

12. ft. 15. f, f . 18. 24. 21. 36. 24. 759. 

13. ff 16. §|. 19. 84. 22. 69. 25. 126. 
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26. 432. 27. 7£ hours, 4£ hours. 

28. 3 miles per hour. 

29. Distance, 20 miles ; rate per hour, 8 miles. 

30. Time rowing down, 4 hours; time rowing up, 6 

hours ; rate of stream per hour, £ mile. 

31. 20 pounds @ 42 cents ; 10 pounds @ 54 cents. 

32. 40 pounds @ 90 cents ; 90 pounds @ 28 cents. 

33. Rye, 20 bushels ; wheat, 52 bushels. 

34. A, $3£; B, $3; C, $ 2f 

35. A, If hours ; B, 3£ hours ; C, 7 hours. 

36. 54 boxes; 36 bales. 37. 1st, 36 days; 2d, 45 days. 

38. 21 crowns; 63 guineas. 

39. A, 20 days ; B, 30 days ; C, 60 days. 

_ A 2abc . , 41. $5000® 5%. 

40- A> n 7 minutes; dt»~^™ X aL 

' ac + bc — ab ' $o000 @ 4%. 

B, y ?f C — minutes ; 42. $20,000 @ 5%. 
ab-\-bc — ac ' 

C, y f^ i minutes. 43. $25,000 @ 6%. 
ab-j-ac — be ' 

44. Sum, dollars ; rate, * — - — '• 

n. — m an — bm 

45. Sum, — dollars ; rate, r^— ; — *■• 

a — b ad — be 

46. 1st, $3000 @ 4% ; 2d, $4000 @ 5% ; 3d, $4500 

@ 6%. 47. $6750 @ 3% ; $6000 @ 5%. 

48. 3 per cents at $60 ; 4 per cents at $75. 

49. 3 per cents at $75 ; 3£ per cents at $88. 

50. $2000 @ 2% ; $500 @ 4%. 

51. 2660 square yards. 

52. Length, 14 feet; breadth, 10 feet. 

53. Length, 90 yards; breadth, 60 yards. 

54. A, 9 miles ; B, 8-ft miles. 

55. A, 12 miles ; B, 10 miles. 
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56. Express-train, 45 miles; accommodation-train, 30 
miles. 57. 315 miles. 58. 30 miles. 

69. 33J- miles per hour. 

60. Ox, $105; sheep, $8f; lamb, $5±. 

61. 2 horses, 4 oxen, 94 sheep. 

62. A, $50; B, $30; C, $20. 

63. A,$9f; B, $5±; C, $3. 

64. A, $3±; B, $2^; C, $ J. 

Exercise 76. Page 183. 

1. a*. ».*». 3. , V . 4.—. 5.3^. 

6. a: 3 +6^+12ar + 8. 7. z 4 -8z s + 24x 2 -32a; + 16. 

8. z* + 15z 4 + 90z 3 + 270x 2 + 405a: + 243. 

9. l + 10z + 40;z 2 + 80z 3 + 80:c 4 + 32:r*. 

10. 8 m 3 — 12m 2 + 6m — 1. 12. — 125 aVy 6 . 

11. 16 a W 2 . 13. 49mW*Y. 

32^ y 15. 81x 4 + 108z 8 +54s*+12:r + l. 
' 243 a W* 16. 16 a 4 — 32 ax B + 24 V— 8 a s x + a 4 . 

17. 243^+810«x 4 +1080aV+720aV+240a 4 a;+32a 5 . 

18. 16* 4 — 32afy + 24aV— 8V+3A' 

19. x x y — i2a?v + 60« ! y — 160 «y +24o«y° 

-192*y l + 64ay 2 . 

20. a 7 6 7 - 21 a 6 6 6 +189 a*b 5 — 945 a 4 & 4 + 2835 a%* 

- 5103 a*b* +51 03 a£ — 2187. 

21. — 243a M ft , V. 22. 729*y 8 . 23. — 3125a 10 b 5 x i6 . 

24 ' io?' 25 ' "^ 26 ' l-2a-a 2 +2a»+a 4 

27. 8 — 36Z+102* 2 - 171x 8 +204s 4 — 144z»+64a: 6 . 

28. l-6z + 15x 2 — 20z 3 +15* 4 --6a fi +a;«. 

29. 1 — Sx + 6x 2 — 7z 3 +6z 4 — 3x 5 +x«. 

30. l + 4a + 10x 2 +16a; 8 +19a J 4 +16^+10a 6 +4a r +^. 
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Exercise 77. Page 185. 

1. ±a 8 , ±x 2 , ±2a% 4, ax 2 ^, ±2a s bt*, — 2a*.' 

2. — 12<ftftry», 156V, ±42c 4 *. 4. 2oi 2 c. 7. 170. 
« . oo-. r* 4 * « 6W . 2 * 3 6 - 36 aW- 8. 16. 



Exercise 78. Page 187. 

1. a 2 + 2a — l. 12. 5,r 3 — 3xfy — 4 xif + if. 

2. a 2 — xy + y* 13. m 4 — 2m 5 +3m 2 — 4m + 5. 

3. 2a 8 — 3a 2 # — ax 2 . 14. aP — ^xy—if. 

4. 3^-4^-2^ ^_ 9 , v+w ,_£ 

6. 2z 2 — 5z + 3. a 2 x 2 

7. 4* 2 -2a£ + 2& 2 . 16 ' 3 iaX+ 2 

8. 4-3* + 2s 2 -z 3 . «?.3.i • 

9. x* — 2x 2 !/+2xif—if. ^x^x^x*' 

10 . 2-3*-a 2 +2« 3 . ?_ 1+ ». 19 **+*-X 

11. 3a-6 + 5c + dL 18 ' b 1 + a 19 - * + 2 * 



Exercise 79. Page 190. 

1. 347; 69.4; 43.21; 37.89; 8.008. 

2. 129.63; 2.1319; 0.4937; 0.75416. 

3. 0.9486 ; 2.4919 ; 0.6557 ; 0.0923 ; 

4.1231 ; 11.3578 ; 18.6348 

4. 119.5633 ; 1.5811 ; 44.7213 ; 0.5477., 

0.1732 ; 10.5356 

5.0.0333 ; 0.0632 ; 0.0707 ; 1.4142 ; 

2.2360 ; # 1.8027 ; 2.9325 

*• i; t; f; «5 H; *• 

7. 0.7071 ; 0.8164 ; 0.8660 ; 0.1767 ; 



0.2338 ; 0.2190 ; 0.9258 ; 0.2886.. 
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Exercise 80. Page 192. 

1. x + 2y. 5. x 2 + x + l. 9. 1 — x + x*— X s . 

2. a — 3. 6. 1 — 3x + 4:X*. 10. a 2 +3aft — 9ft 2 . 

3. a + 4. 7. a 2 — 2a — 1. 11. c 2 — 4ftc + 4ftl 

4. x 2 — ax— a 2 . 8. 4* 2 +4a— 1. 12. 2a 2 +4aft— 3ft 2 . 

Exercise 81. Page 195. 

1. 65. 4. 9.6. 7. 11.7. 10. 192. 13. 32.1. 

2. 48. 5. 478. 8. 108. 11. 2.34. 14. 46.8. 

3. 64. 6. 114. 9. 1.41. 12. 3.84. 15. 9.36. 
16. 20.53. 17. 1.111. 18. 27.55. 

19. 4.5045. 20. 1.7479. 

21.1.3572 ; 0.5848 ; 0.2154 ; 1.5874 ; 

0.7368 

Exercise 82. Page 195. 

1. 3a — 5ft. 2. 1— x + x 2 . 3. 2— x. 4. 3«— 1. 

5. 1-y. 

Exercise 83. Page 197. 



1. ±7. 

2. ±3. 

3. ± V3. 


4. zb£. 7. =bl. 

5. zb£. 8. ±5. 

6. zb Vll. 9. zb3. 


16. 

16. 
17. 
18. 
19. 
20. 


10. zb2£. 

11. zb5. 

12. zb2. 


13. zb2. 


,* » ~h~- n 


'o — 1 


i j± ■ *-■ "%. 1 


15. zb\* 


A*. Zt ^" ■■ 

1. 2,-6. 

2. 8, -2. 

3. IH, h 

4. 8,-1. 

5. 21 -1 


1 + ft 2 

Exercise 84. Page 201. 

e. ±;-f ii. 6, -i£. 

7. 3,-2. 12. 2, f._ # 

8. 1, — J. 13. zb VlO. 

9. 14, -f 14. i, -4J. 
10. |, £. 15. 3, 0. 


11,0. 
3,-1. 
1±V3. 
-3, -3f 
5, Hf 
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21. 10, -29. 23. 4, -1. 25. 2£, 0. 27. 5, 2. 

22. 3, — f 24. 3, — f. 26. 7, —2. 28. 3, J. 

29. 5, — 4f 30. 13, ± V3^. 



Exercise 85. Page 204. 

— a±aV2. m 7m 

2a±aVll. '2' 2 ' 

a (a + ft) a(a — b) 

a — b a-f-ft 

1 
a, — 



4. 3rc, -- 



c=bVc 2 +4ac ft 2 ^ 

6# 2(a + ft) ' ' ac" 



2ab — ac — bc - 
9. — « — > 0. 



a + b — 2c 



8. 

12. a 2 + 5 2 ±(a-J)Va 2 +J ! 
13. 



a . , a— .ft 
2 +J ' ~ 



10. —a, —ft. 

11. l±V-2. 

14. 1, —a. 

15. ft, —a 

16. ±Vaft. 



m _ n^ q 2 +ft 2 ±V(a 2 --ft 2 ) 2 +4«ftc 2 gfc ±1 

w- m 2 



17, 

20, 

23. ± m 

24 



ft (a + ft) 
2a + ft ' 



18. 4 a, — 7« 
4 



19. 



6±3Va 2 +4 



v^. 



25. 
26. 
27. 

28. 

29. 

30. 



1 — 3a±2aVa 

(a-1) 2 
a + ft a — ft 
a — ft a + ft 
(m + tt) 2 , — (ra — ft) 2 . 
4a — 5ft aj~2ft. 

6aft ' 3aft 
2a — ft 3a + 2ft 

ac '. ftc 

a + -^-> m — 2 a. 
3a — 2ft 2a — 3ft 



2ab 
31. 2 a, 



a + ft 



32. a — ft, c. 

33. m±(n—p). 



34. 



m + 7i±Q+y) 



35. m + w, 



m + w 



mn 

36. 2a — ft, a + 2ft. 

a + ft a — ^ 

37. — —,> —ri- 
ll — ft a-f-ft 

38. 2a + 6ft, a — 8ft. 

39. ^-3ft, -(5a + ft). 
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40 . 4 /±f , - (2a+ B b) . 43. 1, *£=£ 

„ m — n MM A a — 2b 

41. 1, 44. — 1, 



rc— /> ' ' 2a — 3b 

a a — b a-\-b 

42. 1, ... • 45. ^ 



a + 6 + c ' a — 2b a + 2b 

Exercise 86. Page 208. 

1. dbl, ±2. 3. 0, — 1±V6. 

2. 1, 2,-3,4. 4. 0,5,-7. 

5. —2, 3, —4, 5. 

6. a, £(— a — 3±V— 3a 2 — 6a + l). 

7. 1,-1,1. 10. ±1, t(±l±\/=3). 

8. hi(—l± V— 3). 11, 0, a, ± ft. 

9. -|,i(l± V=3). 12. -l,|±^V-3n»-4«. 

Exercise 87. Page 211. 

1. a 1 — 33 + 2 = 0. 5. 2x 2 +lls + 5 = 0. 

2. a 2 — 4x — 21=0. . 6. 63x 2 — 32x — 63 = 0. 

3. 6a; 2 — 5x + l = 0. 7. 16^ — 153^ + 81 = 0. 

4. 6x* + 5x — 6 = 0. 8. a(z 3 — 6a* + lls — 6)=0. 

9. x(±x s — Ix — 3)=0. 

10. a^ — 4az + 3a 2 — 4aft — 4ft 2 = 0. 

11. z 2 + ax — 6a 2 + 5a& — 6 2 = 0. 

12. a^ — a 2 x — # — a 3 + a = 0. 

13. Rational and both positive. 16. Imaginary. 

14. Eational and of opposite signs. 17. Surds and both 

15. Eational and of opposite signs. negative. 

18. Imaginary. 19. Eational and of opposite signs. 

20. Eational, equal in value, and both negative. 
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Exercise 88. Page 212. 



1. Max., 13. jab 

2. Min., 4a. 8 - Min '> (a~+£/ 

3. Max., + oo ; min., — oo . i-t 

(a — hf 9. Max., + 4-\p 

4. Max., v ' • ' *V(i 

5. Max., 1. 10 - Each 10 inches - 

6. Min., 4. 11 - Each 10 inches. 

7. Min,, 8. 12. f 

Exercise 89. Page 214. 



1. 1, -2, l±V-3, -J-(-l±V-3). 
2. ±1, ±2. 3. ±3, dzj. 

4. ±1, ±V— l, ±i, ±V— £. 

5 - *> £• 7. dt^/2i, db ^1 

6. ±2, ±f 8 . ±5) ±2 . 

9. yf=$, 1/~=12. 

10. 0,i,4,J(-l±V-8),i(l±V-8). 

11. =fc#=T, ±-^21. 14. ^A±AV§9. 

15. 1, 1,-3, 5. 

16. — 1, 2, —3, 4. 
13. 3, 2, =fcf 17. 1J, ±i, f 

18. ±1, ±3. 



12. 1, V—4. 



Exercise 90. Page 216. 

1. 10, 11, 12. 3. 1, 2, 3. 5. 6. 7. $11^. 

2. 3, 4. 4. 12. 6. 12. 8. 31£ cents. 
9. 12 inches. 14. 7.63 , 12.36 

10. 121 yards, 120 yards. 15. A, 36 hours; B, 45 hours. 

11. 16, 16, 28. 16. 5 hours, 7 hours. 

12. 1£ yards. 17. 3 hours, 5 hours. 

13. 2.4142 inches. 18. 8 feet; 4£ pounds. 
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19. 39. 21. 5 miles per hour. 

20. 15, 20. 22. 4550. 
25. 100 shares @ $75. 



23. $80. 

24. $60, 
or $40. 



26. 15, 9, and 6 yards; or, 2j, 1£, and | yards. 

27. 5f miles per hour. 



8. 



1. 9, 4. 
4,9. 

2. 25, 4. 
4,25. 

3. 22,-3. 
3,-22. 

4. 50,-5. 
5,-50. 

5. 13, -3. 
3,-13. 

1. ±3, ±8. 
±5. 

2. ±2, ±Vf._ 
±*, ±2Vf. 

3. ±4, ±3V3. 
±5, ±V3. 



Exercise 91. 

20,-6. 
6,-20. 
10,2. 
2,10. 
4,2. 
2,4. 
9. h h 
hi- 
10. 3, —If J. 

-4,8B- 



Page 221. 

11. 40, 9. 
9,40. 

12. 6, 5. 
5,6. 

13. 10, 2. 

2,10. 

5,-3. 

3,-5. 

7,-4. 

4,-7. 



14. 



15. 



16. 



17. 



18. 



19. 



20. 



4 

1 
3 
4 

*• 

h 

*■ 
2, 



-2f. 

-31. 
-3H. 



2=fV2^. 



Exercise 92. Page 222. 



4. ±5Vf 

5. ±7, ±5Vi 
±2, =F9Vi. 

6. ±2, ±V2._ 
±4, ±3V2. 

7. ±3, ±5V£. 
±2,±VJ. 



8. ±2, ±2«. 
±3, ±2 A- 

9. ±3. 

±4. 
10. 



±3, illV^I 

±l,q=18V-l. 



Exercise 93. Page 224. 

1. 4, 2, 3± V21. 3. 4, —2, 0. 5. ±3, ±2. 
2, 4, 3 =p V21. 2, - 4, 0. ± 2, ±3. 

2. 3, 2, — 3±V3. 4. 4, 2, J (- 13 ± V377). 6. 3, 2. 
2, 3, -3^V3. 2,4, J(-13:fV377). 2,3. 
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Exercise 94. Page 224. 




d 


24. ±3, ±2. 


13. - 2± b. 


±2,- ±3. 


a 25. 3, 


1, 2±5V =r i 


^ b - i, 


3, 2^5 V-l. 


14. 3,-2. 


26. a, 0. 


2,-3. 


0, —a. 


15. ±4, ±10f. 


a 2 + b 2 
27. ± -r' 


±9, ±2f. 


a — o 


16. 4, 2. 


2ab 

± 7* 


2,4. 


a — 


17. 10, -10 J. 


28. =b(a + &)« 


'16,-16*. 


±(a-ft). 


18. 3,-2. 


29. ±4, 0. 


2,-3. 


0, ±4. 


19. 12, 10. 


30. ±4, ±3. 


10, 12. 


±3, ±4. 



1. 4, 3. 
-3,-4. 

2. ±5, ±7V|. 
±2,±3Vi. 

3. 8,-3. 
li, -4- 

4. ±7, ±1. 
±1, ±7. 

6. 2, -2 A- 

6. 8, 1. 
-1,-8. 

7. ±f. 
±f 

8. 2^, -If 
l*,-2f 

9. ±1, iV 11 !^ 

10. 4. 21. ±lfc±iV| j{a-&±V (^+3i>)(«-6) } 
-4. ±li,±iV3. ^{a-i=F V(a+36)(a-&)} 

11. i(±3±V29). 2 2 - ±6 - 32 ' 5 '*- 
i(±3^V29). ±3 - 

12. if.ijV^. a*-*.*- 



20. j-(a± V 2& 2 — a 8 ). 31. « + &, 0. 



3,-1*. 
33. 6i,-2 ¥ V 



34. 



a 35.3,2,K-3±V34i). 36. 5, -2, *(3± V-67^ 
2' 2, 3, K~*F ^34*). 2, -5, i(-3 T V-67). 

2 4,-3^. V 5 / 

/3a— 2J\ . /— - 
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Exercise 95. Page 226. 

1. 7, 5. 3. i(3± V5), £(1± V5). 4. ±16, ±10. 

2. 34,43. f ±iV5,i±iV6. 6. f , f. 

6. 15 miles; 3, 2£, and 4 miles. 7. 73, 37. 8. 16, 12. 
9. 88 yards, 55 yards. 11. 8 feet, 10 feet. 
10. 290 yards. 12. $3000, 7% ; $3500, 6%. 



Exercise 96. Page 231. 



1. 19, 8. 


12. 49. 




23. 6, 12, 18, 24. 


1,3. 


22. 




56, 42, 28, 14 


2. 1, 4. 


13. 32. 




8, 16, 24, 32. 


11,4. 


21. 




24. 10. 


3. 5. 


14. 19. 




14. 


4. 


476. 




176. 


4. 9, 19. 


16. tV f\> 


A> tV 


26. 149. 


2,1. 


H> A> 


A> A- 


26. 6, 13. 


5. 15, 7. 


16. 8. 




17,7. 


2,5. 


17. 59. 




27. 14 half-crowns. 


6. 4, 9. 


18. 3, 6. 




9 4-penny pieces 


13,5. 


21,2. 




29. 19 oxen. 


7. 6. 


16, 32. 




1 sheep. 


2. 


19. 301. 




80 hens. 


8. 28, 18, 8. 


20. 91, 28. 




30. 34, 37, 40. 


1, 8, 15. 


9,72. 




13, 8, 3. 


9. 3. 


21. 8f, 23*. 




1, 3, 5. 


5. 


17*, 70 




31. 905. 


0. 8. 


22. £. 




3620. 


1. 


h 




32. 34. 


1. 21. 






17. 


12. 






33. 14. 
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Exercise 97. Page 235. 

8. (a 2 + b*)(c 2 + d*). 9. m* + l. 10. 4a 8 (a — b). 



la 2 . lb* a + b a , b 



"■Vt+Vt 12 -^ "•?+? 



Exercise 98. Page 239. 

1. as*; »J; a:*; a*; a*; a5; aMi. 

2. xiylz] ziytet; aWfc; 5aZ»Mx 2 . 

3. Va 2 ; Va 3 ^; 4 ^Jxy 5 ) 3 Vary 8 . 
1 _3_ 6y ^ 6V 

a 2 ' */ 5 x 35 y>' «6 2 ' 
6. 3 ay.*-*; z-y- 4 *; afr" l c- 1 ; a~W; xrty; ary-*. 

6. a&; #*; cf; <#I. 12. a*; ci; n~~l\ aK 

7. mJ; w&; a*; — • 13. a -1 ; c~i; ra~ 2 ; w _1 ; #. 

8. a; 1; y*; a*. 14. 2?*; y~l; sciy 1 ; a~i. 

a i ** a h 1 4 

10 . -£-. ^ 15 ' 8 ; 9 ; 32^ ; ? 

xteJ. y* 

1 j|_ 27V&I 64 a 2 125 

• aA 5 &te*' 8 ; 27 a«bV 3V 64 " 



Exercise 99. Page 240. 

1. x^ -\-x 2p ij tp -\-y ip . 2. x™* — x n y" -+- aj»"»-*y*»-» — j/ 7 "". 

3. a; — 3a* + 3zi — 1. 
4. 16a + 8aW + 10aW+18aW-8aW 

— ±aW — 5aW — 9b. 

6. l + a 2 ^- 2 + a 4 ^. 6. a%~^ — 4 — 4 a" 2 ^ 2 — a"W. 

7. 4*- 5 -ar^ + 3a;- 3 + 2z- 2 + ar- 1 + l. 

8. r^ + a^y i + a; , y B + 2/ 3,t . 

9. ajl — x\y± — x±z\-\-y\ — y*zh + sl. 10. a:* + y*. 
11. ay- 1 + arty 12. or 2 + a -'J- 1 + &~ 2 . 
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13. 16a 2 *- 2 ; a-2aW + b; a? + 2 + ar 2 ; 

14. 4; 10; 4; ±; ft. labi — lb + arW. 

15. ai—3abl+3aW—b; 16^ + 32af- 2 + 24 + 8z 2 +:c 4 ; 

a^" 6 — 6 a 5 b-*i/- 1 — 15 a 4 £-y- 2 — 20 a z y~ z 

+ 15 a 2 6 V — 6 ab 4 y- 5 + &V~ 6 . 

16. 3x~ 2 — 3x-hji + y. 17. 2z + l — 3a;- 1 . 

18. 24. 20. a 6 . 22. a" 1 " 1 . 24. 1. 

19. or*. 21. 2ato*+116. 23. x™. 26. a**- 1 *— y*- 1 * 

Exercise 100. Page 243. 

1. V45; Vl89; V800; V5¥c; -fo?y. ' 

2. ^81^y; ^32^V; -vOT 8 "; ^27o^c 7 ; ^25a*b'c. 

3. Vii; V244J; V^ 

4. a^Vi"; 2<W2^; 3a2/\^a?; 2 V6~; 5a 2 d \/5d. 

5. 10 \^a; 2 a?/ 2 ^20^; 3mW^4n; 7a 5 b 5 $4~b. 

6. (a — ft)\^a; 5(a — &)V2. 

7. 4ac\/5^V; 42 VITS; 27y\/3^5; 5&V6. 

8. iV5; f V3; |V2; f V58; \£ 

9. J^W?; J ^20; ^ <ta"; ^V3to£. 

io.2 f V5; Tf W2l;^;^ 

11. aM; 2aWx; 15aWy*. 

14. 7.071065; 42.42639; 0.707107; 0.1414213. 

Exercise 101. Page 245. 

1. 3 V7. 4. 24 V3; V6. 7. ^ V30. 

2. 6V7; 5V10; 9 V3. 5. 5f£ V7 ; 2. 8. 4$. 

3. 5 ^3 ; 4 vT; 3 ^5. 6. f V3 ; 1J Vl5. 9. *f- ^4. 
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Exercise 102. Page 246. 

1. 3V2; f \£; 2^3. 3. 3^7; 4V2; 2^22. 

2. V^li; Vf. 4. 3V19; 5^2; 3^3. 

5. 2ax^Jl2aV i ) a^/a 3 xY 9 . 



6. - 2 ^2^; ^8^. 8. ~>^. 
a 2 ' 6 xy ' 

7. J -^225,000 a 4 £ 4 ; 4. 9. 6 — 30 V3 + 24 VlO. 

10. ^; (2aby. 

11. a 3 b 7 l/b 2 ; arW*clld-l. 

Exercise 103. Page 248. 

1. 29 V3; 30VlO + 164V2. 6. (a + 10b)^b. 

2. 13^2; 33^2. 7. abc^Jab 2 ^. 

3. 48 V2; 0. 8. 0. 

4. §V3; ^ViK 9. 8a 2 V36; 9^3. 

H. ^3; ^8; *^2; ^2; ^3. 

12. y/2; 1/6; V2; V3; ^5; Vf. 

13. -\Z2^; "v'Soi 2 ; aV2a; 2a*. 

14. 2 -^2 ; 3 "^3 ; 4 1/2; 2 •?£ 

15. a -1 ; x~i; pi; all. 

16. a* Va+5a» VJ+10aJ Va + 10«& VH-56 2 Va+5" V&; 
m 2 + 3mar "^^V + Ssc 5 V^ + a: 4 v£; 
a 3 Vo— 10a 2 VH40a& Va— 80a& VH-806 2 V^— 32 ft 2 V&. 
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3 

17. 64a 12 -96a 10 Va+60a 9 — 20a 7 Va+3f a 6 — f a 4 \/a+— ; 

o4 

16^^— 16x 2 i/^x 1 + 6xy 4 ^/x 1 — fy/x 1 +^' i 
64^-6 _ 192a; 1 V 4 ^F 1 + 240zV 2 ^p 2 

— 160 x«ir l + 60 a; 4 'v'y 2 ~ 12 *Y ^V + V*> 

18. aMS — *a 2 blc + jalflte 1 — |aMc 3 + ^atf-ic 4 — ^^*c 6 ; 

-32" ~" A a * c ~ J + A a * c ~ 2 - A tt4c_i + T l*« 2c - 243 ; 



a*b A — 2a s bl + %a 2 V , 

^ Id 

19. a^dcM — 3 a 2 b~ 2 + 3 afr-'c-lcfl — c-*d* ; 

-2». 



16 a 4 b~* — afatt-* + %a?b~ 2 — ft aSb + =^j- 



a% 4 



81 



a* 1 , c\ d 

20. 7T^ — 



ftirf yc*^3a»l 27 aW 

a?__3a^, 3_ M_ 

£S 2&H + 4a»W 8 a 8 ' 

21. a 2m + 3a; n y , + 2/ 2w . 

22. l + 2ari-3arl + 4ar 1 . 



Exercise 104. Page 250. 

1. f(V7-V5); |(2V5 + V6); 5V2-6; 30 + 12 V6. 

a(V^+Vc) (a+&)(a + V&) 2(s— y) V^+3ary 
6 — c ' a 2 — ■& ' y(a; — 4y) 

3. 1.154 ; 1.216 ; 3.576 ; 19.726 
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Exercise 105. Page 251. 

1. 19 5 11. 4. -2 V5; -2(3+13 V^IS). 



2. eV^; —ax\fby. 

V£ 

6. 2; -V-3; £. 



6. -; — V^l; — V— a. 
3. b — a: —a 4 b*y/b. V 



Exercise 106. Page 254. 



1. 3+V5. 


7. V6-V3. 


13. 


3VII-2. 


2. 2V3 + V5. 


8. 7-3 V6. 


14. 


3V5-2V3. 


3. V7+V3. 


9. V10-V3. 


15. 


iVio-i. 


4. VIT+V5. 


10. 3 — V2. 


16. 


Va+^+Va— b. 


5. V7-V2. 


11. 2V3-V2. 


17. 


Va 2 — b 2 — b. 


6. 2(V3-r-V2). 


12. 2V5-3V2. 


18. 


3V7-2V6. 




19. (a — b) — 2\fab. 




Exercise 107. Page 256. 




1. 9. 


10. ±5, ±3V2 




19. 2, 0. 


2. 4, 0. 


11. *, -1*. 




20. 2^, f. 


3. 2d=jV6. 


12. —28, 0. 




21. 2a. 


4. 6, 2J. 


13. 12, 3. 




22. —2 a. 


5. 16, 1. 


14. 1, ^ 




23. ±9V2. 


6. 221, 5. 


15. 1. 




24. 4. 


7. 5, lVft. 


16. =bV65, ±V5. 


25. ±8. 


*• «■ 


17. 1±. 




26. 2 -Vl8i 4. 


9. ±24. 


18. ±2 a. 




27. 2£, ». 



28. 4a 2 , a 2 . 29. ±3f, ±^ V— 13. 
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Exercise 108. Page 259. 

1. 7, ±4,-1. _ 6. 4,1,3£,1J. _ 

2. $, -H, ^(-13±V313). 7. 1,1(-3±V5). 

3. 24, - 1, i (3 ± V 17 !^). 8. ± 4, ± V23. 

q + 26 26-9a 9. 1(-1 ± V5), 1(-1±1 V58). 
2a ' 2 « 10. 6^. 

6. 1, -4, ±(1±1 V41). 11. 4, 1. 12. If J. 

13. 1 (1 ± V- 3, ± V— 1. 4a 2 + 6 4 

14. 5, -21, ±(5±V97). " 8 #* 

16. i, -8, 1(1±V33). 17. J, -2J, 0. 

18. ± 2 V2, ± i V 7 ^, [i (5 ± V5)]l. 

19. - 8J, 6, J (* T 8 V 109)- 6|, - 2,f(- 3 ± Vl09). 

20. l(a + & + l)r F iV4H I lr F jV46 + l. 



l(a— ft)^iV4a + l±iV46 + l. 

21. ±2, ±1, 1(±V6±V2). ±1, ±2, 1(±V6=fV2). 

22. 6, 2, 1(— 9 ± V33). 2, 6, 1(— 9=f V33). 



23. — (a 2 + £ 2 )±^-Vl0a 2 6 2 — 3a 4 — 3b 4 . 

-^(a 2 + 6 2 )= F ^Vl0a 2 6 2 -3a 4 — 3£ 4 . 

24. 3, 2, 1(5 ±V61), - 1 ± Vio, - 1 ± V^. 

-2, -3, l(-5 ± V61), 1 ± VlO, 1 ± V 11 ^. 

25. 3 ± 2 V2, 0. (3 ± 2 V2) 2 , 0. 

26. 6, —41. 12, —9. 27. ±16, ±4. ±4, ±16. 

28. — (a ± Va 2 + a), | (a ± Va 2 + 9a). 

29. ±2, ±1. 30. 9,0. 
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Exercise 109. Page 264. 

1. 0.7781. 12. 2.6232. 23. 0.0970. 

2. 1.1761. 13. 1.0791. 24. 1.5741. 

3. 1.3222. 14. 1.7781. 25. 0.3222. 

4. 1.1461. 15. 1.8751. 26. 1.2040. 

5. 1.5441. 16. 0.8751. 27. 8.7481 — 10. 

6. 0.9542. 17. 8.3222 — 10. 28. 9.7993-10. 

7. 0.9030. 18. 9.5441 — 10. 29. 0.2431. 

8. 1.6902. 19. 7.5441 — 10. 30. 2.0212. 

9. 1.3980. 20. 7.6020 — 10. 31. 8.0212 — 10. 

10. 1.4771. 21. 8.6990 — 10. 32. 0.0212. 

11. 1.6232. 22. 1.0970. 

Exercise 110. Page 266. 

1. 0.9030. 7. 0.1003. 13. 0.2258. 19. 2.9579. 

2. 1.3980. 8. 0.3495. 14. 0.4660. 20. 0.6361. 

3. 3.3804. 9. 0.0596. 15. 0.2045. 21. 2.4465. 

4. 3.8168. 10. 0.1690. 16. 0.2415. 22. 0.4730. 

5. 2.5353. 11. 0.1398. 17. 1.1650. 23. 0.5243. 

6. 3.4950. 12. 0.0768. 18. 0.3904. 24. 1.3280. 

25. 1.1569. 

Exercise 111. Page 268. 

1. 9.6020 — 10. 11. 0.1761. . 21. 0.4559. 

2. 9.4559"- 10. 12. 1.1461. 22. 8.8539-10. 

3. 9.7781 — 10. 13. 8.2219 — 10. 23. 7.6320 — 10. 

4. 9.6320 — 10. 14. 7.3980 — 10. 24. 7.5441-10. 

5. 9.8539-10. 15. 8.1461—10. 25. 5.1707-10. 

6. 0.1461. 16. 1.8539. 26. 4.8293. 

7. 0.2219. 17. 2.6320. 27. 5.9333. 

8. 0.3980. 18. 6.6320 — 10. 28. 4.1040. 

9. 0.3680. 19. 1.2219. 29. 2.8627 — 10. 
10. 0.5441. 20. 9.5441 — 10. 30. 7.1373. 
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Exercise 112. Page 273. 

1. 1.7782. 30. 0.695. 

2. 2.0043. 31. 0.001051. 

3. 2.9996. 32. 0.0455. 

4. 3.9957. 33. 41.64. 

5. 3.7329. 34. 0.02989. 

6. 3.5775. 36. 0.3131. 

7. 4.7350. 36. 8.294. 

8. 4.9581. 37. -28.47. 

9. 4.0000. 38. -0.3144. 

10. 4.0004. 39. 0.0104. 

11. 4.8490. 40. —660,600. 

12. 4.0802. 41. 1.308. 

13. 7.9943 — 10. 42. 0.6307. 

14. 9.9430 — 10. 43. 105.4. 

15. 0.0000. 44. 0.7167. 

16. 2.9430. 46. -111.3. 

17. 1.8686. 46. 0.001086. 

18. 0.8494. 47. 0.7277. 

19. 8.9528-10. 48. 0.2084. 

20. 1.9990. 49. 6.963. 

21. 17,730. 60. —5.219. 

22. 4295. 61. 221.5. 

23. 339.6. 62. 1.416. 

24. 88.8. 63. 2.257. 
26. 53,910. 64. 15.78. 

26. 93.98. 65. 0.2387. 

27. 0.7586. 56. 0.03593. 

28. 1.9. 67. 7.212. 

29. 0.1099. 58. 0.0001174. 

87. 0.000000000004936. 



59. 12940. 

60. 99.82. 

61. 2.381. 

62. 2.155. 

63. 282.6. 

64. 1.706. 
66. 146.8. 

66. 1.938. 

67. 1.913. 

68. 1.616. 

69. 9.218. 

70. 2.468. 

71. 5.487. 

72. 1.523. 
0.2356. 
1.293. 
0.7397. 
0.02558. 
1.568. 
6.955. 
0.002431. 

80. .0.3525. 

81. 0.0005218. 

0.01804. 

33.04. 

28.39. 

12.58. 

0.5096. 



73 

74 
76 
76, 
77, 
78, 
79 



82 
83 
84, 
85 
86, 
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Exercise 113. 


Page 282. 








1. 


24 : 35. 


4. 15:16; 23:25; 10:11; 3:4. 


6. 


4 


:15. 


2. 


10:9. 


5. a-\-b:a — &>< 


a 2 +b 2 :a 2 -b 2 . 


7. 


2: 


:3. 


8. 


a 4 + a 2 x 2 + x 4 : a 4 — x 4 . 


10. 1:1. 


13. 


6, 


8. 


9. 


a 2 - 11 


* + 28:x 2 . 


11. 18, 27. 


14. 


4: 


1. 


15. 
16. 


1:5. 
26, 40, 


AtoB; 


17 np — mq 
q—p 










52, 60, 


BtoC. 


18. 1240, 680 rods. 







Exercise 114. Page 290. 

16. 3, f 6Q + &) 2 19. ±9. ±3. 

17. a + b,i(a — b). (a — b) 2 ' 20.1. 4. 

21. ±2. 25. 440 and 352 yards per min. 

22. 8 : 7. 26. 45 and 30 miles per hour. 

23. A's,$200; B's,$150. 27. 70. 

24. 6. 28. 3:7; 3^:7^. 



Exercise 115. Page 296. 



1. 9f. 


6. 


64X*=9 r 3 . 


2. |. 

3. 15. 


7. 


X*- 108 . 


4. 5. 


8. 


5. 


6. 3fV 


9. 


8. 



10. Vel., 161 J; dis., 402$. 

11. 9j. 16. 1 inch. 

12. 20f feet. 16. 1 : 1. 

13. 516J oz. 17. 10. 

14. 87.1.... dys. 18. 18 feet. 



Exercise 116. Page 305. 

1. 53. 13. —29. a + 21 b. —1. 0. 2. 4£. 

3. 7±; 6; a\ 4. 5±, 10, 14£; \, 4f, 8$, 12f. 
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5. 25th. an 

_ 7. 185. 35. ^(3rc-l). —28. 336|. 

6. — 7. Z 

8. 1, 2$, 3f, 5f 6$, 8. 9. 9. 10. —10. 11. 6, 14. 

12. 6. 15. 4, 15, 26, 18. 5, 7, 9. 

13. 12. 16. 3, 5, 7; or 7, 5, 3. 19. — f, f If 

14. 5. 17. 8. 20. 14. 

21. 10 days. 22. 234. 23. 2, 6, 10, 14; or 14, 10, 6, 2. 

25. 7 days. 27. 3, 6, 15; or 15, 12, 3. 

26. 6433£feet. 28. 10 seconds; \ the distance. 

Exercise 117. Page 311. 

1. 1458. 96. T $s. -128. x l \ 20±a»m 4 . 

2. 6xY Vl5^. 3.4. 4. 20,50; 28,56,112. 5.5th. 

6. 3; 192. 7. 765. 547. 16f|. 1953.1. ^|p 

8. 10%. 9. 3. 10. mi. 12. f 1, 2, 4. 13. f&. 

14. 12, 18, 27. 16. 0.59049. 18. 1, 3, 9. 

15. 1, 2f 17. 2, 4, 6, 9. 19. 49, 1. 
20. 1, 3, 9, 27. 21. 139. 

22. 8. If f f a- *i- i- H- »• *8- 

Exercise 118. Page 315. 

1. 2f, 3,4, 6. 2. 9,1; or |, -7f 3. 12. 

4. 13f 14^ 7 17}, 18 T %. 5. 6th. 

6. 6, 6f, 6?, 7 A- 7. 8, 2. g a+^ ^- 2a6 

9. 104,234. 10. 2, 3, 6. " 2 ' a + b 

For answers to Exercises 119 and 120 of Elements of Algebra, 
see answers to 120 and 121 of this book ; and for answers to 
Exercise 121 of Elements of Algebra, see Appendix. 
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Exercise 119. Page 338. 

1. 454,053,600. 8. 1956. 16. 33. 

2. 6. 9. 109,600. *16. 720. 

3. 6. 10. 2520. 17. 400,400. 

4. 12. 11. 420. 18. 6160. 

5. 4845; 969; 3876. 12. 5040. 19. 161,700. 

6. 95,040. 13. 244. 20. 1,368,000. 

7. 5040; 144. 14. 6720. 21. 15. 

22. — — v „ ... v' 23. ^=- 25. 5775. 



27. 





\mX\n 






(|rX| 


m — r)(\sX 


\n- 


"•) 


[90 


[89 


28. 


80. 



24. 11; 3. 26. 36. 
30. 325. 32. 7. 



[20170' [19 [70 29. 19 [2. 31. 645. 33. 52. 



Exercise 120. Page 345. 

1. l + 10a + 40a 2 + 80a 3 + 80a 4 + 32a 5 . 

2. a 8 — 24 a 7 + 252 x«- 1512 a 5 + 5670 a 4 — 13,608 a 3 

+ 20,412 x 2 - 17,496 a + 6561. 

3. 16a 4 -96a 3 y + 216a*y- 216sy 1 + 81y 4 . 

4. 8-12a + 6a 2 -a 3 . 

15y 45y* 135// 405y 4 243y> 
4 + 8 32 + 256 1024' 

a ^ q . a 2 28a 3 , 14a 4 14a* 28a 6 
6. 1 — 3a + 4a 2 ' ■ 



-14,080,000 ay. 



9 ' 9 27 ' 243 

4a 7 , X s 



243 ' 729 19683 



* If one man occupies a particular place, the number of ways 
is [6 or 120. If no one occupies a particular place, the number 
of ways is [6 or 720. 
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rt 35xY 11. 70. 

1944 12. —252. 

9. -1365 a 1 V 1 . _§5x. ,?5y 

10. -IIS^OOjc'V*. 13 ' y ' + x 



1X2X (r-1) ^ ; 

1X2X (r— 1) v y 

«^-l}.....(n-r_-2) +s 

16 ' 1X2X (r + 3) a * * 

12 n 
17. -7--.a"a;". 18. 0. 

Exercise 121. Page 350. 



-2 



^2 8^16 



2. l-f-Jz-K+gVr 1 - 

. , J\ . 3a; 3a- 2 . 5** \ 

3 - a, l 1 + 4^-32^+128^- J' 

4. 1 + 4a; + 10z 2 + 20 x 3 + 



If n be an integer, in the expansions of (1 + as)" or (1 — x)—*, 
the coefficients are all positive ; of (1 — x)» or (1 + x) — ", they are 
alternately positive and negative. 

„ , 5aPx 2 , Wax* 5a; 6 . 

*- a — 2-+-8--i(^ + 

6. Z- 3 - %x-*,j + ^x-hf - f J arty 1 + 

7. (2*)-iji+j*-v+M*-y+-iVA*-y+ *• 

8. l — x — 2x i — 6x s — 
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1 f 9a! 135a;' 945s 8 \ 

8a 3 l + 8a' + "l28« !!+ 1024a 3 " 1 " J* 

10. l + $y+VY+W/ + 

11. l + 5a;+fa ; s -Ha; !, + 

12. 1- Ja;+V 5 « 2 -H* 8 + 

,o / 1Xr lX3x5 (2r-5) **-' _ 

13 - (^ |r-lX2- ' a * * ' 

The factor (— l) r is introduced because the rth term will be 
positive or negative according as r is even or odd. 

r(r + l) 

"• 1X2 * X ' 

16. 8.06224. 16. 1.01099. 17. 2.002224. 

18. l + fa;-^"-^* 8 - 19- 351. 

Exercise 122. Page 358. 

1. h h ?• 2. |. 3. ft. 4. f, f 

6. 7 to 2 against the event. 6. }. 

7. £. 10. J. 14. Their chances are \, \, £. 

8. ¥ ^y. 12. ft. 15. $40. 17. 34 to 43 in favor of C. 

9. I. 13. f. 16. 2 to 3. 18. ft, ft; ft, ft, }f 
19- 5*W 20. ft, T ^. 23. T i ff . 24. ft, ft, Ji. 

Exercise 123. Page 371. 

5. 5 to 3 against. 9. T Jg^. 
7 to 1 against. , , 

6. 6 to 1. 
7 o 11 - t§s> tWj tA- 

'• TIT' 

4. 1 - (j|)» 8. 49 to 15 against. 12. .^, ^, ft. 



1. 


I- 


2. 


»• 


3. 
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13 - M» *«» III, iff. 

14- 7 to 2. 22. gWV, ^, } H |. 

16 - f 23- H> A. 3*7, A- 

18. '=• 5 

»" 26. 131 to 112. 

19 - H*W- 97 3497 X 5 s 

20. l-(§!) 3 . ^' 8" 

21 - t*»- 28. if|. 

29. As 16 : 12 : 9. 30. $0.37*. 7 to 1. 

31. He may expect a loss of $0.25. 

32. *6.83tV», $13.05111, $3.86^. 

33. +«2tt,-f«,-$2» ; +$2j,-f^,-$2 1 3 ¥ . 



Exercise 124. Page 382. 

Between 48 and 49. 12. 4.2%, nearly. 

B — A 13. $32.30. 



. (i.) 
(ii.) 



Ar ' 14. 4%. 

log B — log A 15. $7298. 



log B 16. A little more than 9 

3. $0.00563. years. 

4. 4.310 X $A. 17. A little less than 17 

5. $444, nearly. years. 

6. $20,270, nearly. 18. $969, nearly. 

7. 5.35%. 19. 51.37. 

8. $34.40. 20. 4.7. 

9. 22. 21. 2J%. 

10. 115, nearly. 22. 2,428,000. 

11. 5%, nearly. 23. $27,563. 
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1. 



Exercise 125. Page 392. 
1 1 



1+- —77 24 J 



1 I-" 1 



1 + - ^ 1' * 



14— 5U 14--1 



— ^-i 1+ l 5 

1+^-r 3 

1+ 



2+ i. 3+ l - i. o+i i i 1. 

The fifth convergents are Hi ft; *HI; iWi W- 



5+ * « 44 * 



'+3' 



24— i- 



5+ 



14- * 



6+-^- B- 1 



The third convergents are Jf; $${; |{; {%. 
3. 44-^—7 44-^—7 

1+— =-^7 14— 



24—^ 



44- * 



l+-^r 2' 1 



1+^ 1+- 

T 84-etc. T 84-etc. 
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2+— V 2+ ~ 

l + - + etc. 2 +n + etc 

*• W-; Wi W; W; W- *• «• 

5. f |. 8. f §. 

«• M- 9 - V; ifti; H* 

10. 15 and 16, 61 and 65, 76 and 81, etc. 

11. Vl5; i(Vl97-13); ^ (Vl093 — 13). 

12- Limit of error = 0.00012. 13. \, /„, &, ffc, 

14- b h ih W, 



Exercise 126. Page 411. 

1 . 3x 9a* 21 7? 

2 + 4 + 8 + 16 ~ K " 

2 4 + 8 16 + 

4^16^64^256^ 

4. 1— z 2 — a? + ar> + 7. 4x+2z 2 — 8z 3 — 22a: 4 — .. 

5. 1 + 2X + Z 2 — 4a: 3 — 8. y — f + if — if + 

6. 5— 17a:+56a: 2 — 185a- 3 + 9. y+2tf+5tf+Uif+.. 

l + 2a; 3 — 7a; 3 

l-z + a* 5 l-Sar + x* 5 4 + x — 5a/ 



13. 



14. 
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3 


x — 5 


IB 8 1 


X + 4: 


' 3(x-5) 3(2*-l) 


6 


6 

X + 4: 


4 , 3 

1 fi \ 


x + 3 


7(z + 2) ' 7(x — 5) 




17. \. 
x — 1 


* + 2 
z 2 +a;+l 




18 -/ i 


1 + 3 • 
5(a; — 2) ' 8(a: + 2) 




19 - 25a; 


5a; 2 ' 25 (a; + 5) 




»o n 


,2 10 




"°- 3(*- 


1) ' (a;-l) 2 ' 3(a; + 2) 




,1 10 


4a; + 7 



3(a + l) 3(x 2 -x + l) 

Exercise 127. Page 420. 

1. 77323. 3. 631. 5. 2.425. 7. 58. 

2. 11860. 4. 120. 6. 766.5. 8. 255. 
9. Sn(n + l)(n + S). 10. $n(n + l) (4w — 1). 

Exercise 128. Page 423. 

1. 11. 4. 460. 7. 4095. 10. 5525. 

2. 11879. 5. 1540; 2870. 8. 1840. 11. 4970. 

3. 5610. 6. 190. 9. 25. 

Exercise 129. Page 426. 

3\1V 2^3 re+1 n + 2 » + 3/' 18 
„ 1/, , 1 1 1\ 
2 -8( 1+ 2-3-i) 

T 8\ n + 1 w + 2 T « + 3 T n + 4/ 
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16V 2^2/^16V n + l^n + 2/' 32 

2 T 3 T » + 2 n+3' 6 

, l/i_? . \\,l( 1 1_V 

2V 2^2/^2V n + 1 n + 2/ 



130. Page 431. 
1. 2^ + 3r* + 8r* + 7r+6. 3. 12 



8. 2i* + 7»* + 20r , + 23r + 20. 
7. 20.2444. 



5. 1111. 
4. 9. 6. 3. 

8. 2709316. 



131. Pace 453. 



1. * = 

2. *: 

3. * = 

4. X: 

ft. z-- 

6. Z: 

7. X- 

8. * = 
8. X: 

10. X- 



= 7, y=-2. 
= 4, y=2. 
= 1, y = -l. 
= VSy=5. 
= 8, y = 4. 
= 2, y=l. 

= 1, y=-l. 

= 29, y = 23. 
= 2, y = -l. 
:-l, y=-f 
= *, y = i- 



f* = 10, y = 2. 
12 U = 2, y = 10. 
is |, = 13 y=3. 

lx = — 3, y= — 1 

14 -\x = -3, y=-4. 

r x=9 , y =4. 

U = 4, y=9. 

fx = -12, y = 14. 
16 U = -3, y=-4. 
17. x = 2, y = V* 



18. x = 6, y=9. 



134. Page 462. 

1. X s — x 1 — 44x + 84=0. 

2. x 4 — X s — 13x , + x + 12=0. 

3. j^ + Gx* — 13jt*— 78x*+36/ 

4. x^O^x* — (U05x + a(M 
6. x J -Ilx»+40x — 50=A 



--Ji» = 0. 
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Exercise 135. Page 463. 

1. a*— 3s 2 — 10z + 24 = 0. 4. a 3 -18x 2 +108x— 216=0. 

2. ^ + 6^ — 9^ — 14 = 0. 5. x 4 — 5z 2 + 4 = 0. 

3. a 3 — 4a = 0. 6. 4a 4 — 17z 2 + 4 = 0. 

Exercise 136. Page 464. 
1.-3,-8. 6. J(-3±Vl7), 1, f 

2. —6,-17. 7. \b, \b. 

3. ±fl.,±a V3. 8. ±2, 1±: V 11 ^, — 1± V 1 ^. 

4. -2, l ± V^, ±2 V^i. 9. i, ± V 17 !. 

5. I, -±. 10. i, J(-l± V^), 0. 

Exercise 137. Page 465. 

1. 4, i(-7±V37). 6. -4, i(7± V153). 

2. -2, 3=bV5. 7. 2,-3,-8. 

3. 3, 2±V— 3. 8. 2, ±5. 

4. 3,3,2. 9. 1,9,-7. 

5. - 5, ^(5 ± V29). 10. - 3, 7, -4. 

Exercise 138. Page 467. 

1. 1, 2, 3, -4. 6. 4, -2, -1 ± V=T. 

2. 2, —1, 2±2 V2. 7. 2, 3, 1 ± V^. 

3. 2, 4, — 1 ± V^. 8. 2, — 2, — 1 ± V6. 

4. 3±V2, 3±V2. 9. 13,-1,-1,-7. 

5. 1, 1, 2, -4. 10. i(2±V =: ii), i(7±V37). 

Exercise 140. Page 475. 

1. Last derivative = 2. 3. Last derivative =24. 

*\ Last derivative = 6. 4. Last derivative = 120. 

5. Last derivative = 24. 
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Exercise 141. Page 477. 

1. 1, 1, 6. 3. — 1, —1, —1, 3. 5. 3, 3, 3, — 2. 

2. 2, 2, 3. 4. 3, 3, — 4. 6. 2, 2, 2, — 6. 

7. 5, 5, 1, -1. 9. 1, 1, 1, -£(1± V^ll). 

8. 5, 5, 5, —2, —2. 10. 1, 1, —4, —4. 

Exercise 142. Page 479. 

1. x 3 + 2z 2 -18;r + 18 = 0. 

2. x 3 + 10z 2 — 42z — 576 = 0. 

3. x 4 - 6 r? - 1350 x 2 - 18,000* + 162,000 = 0. 

4. x 5 + 3z 4 + 24ar 5 — 72* 2 + 1296a; — 23,328 = 0. 

5. x 4 — 8x 2 + 4x- 224 = 0. 

Exercise 143. Page 482. 

1. tf- Sf+ 12^ + 9 = 0. 3. yH-4?/ 2 -15y-18=0. 

2. y*+2 if-$ if-6 y+l5=0. 4. y 3 — 5*/ = 0. 

5. ^ + 17^ + 92^ + 172^ + 96 = 0. 

6. i/ + 4.8 y 3 - 17.86 t/ 2 -56.688^ + 90.4761 =0. 

7. 2 / 4 + 1.2y 5 + 1.54^-2.292y + 3.1981=0. 

8. y>+3.5 2 / 4 +4.50// , +5.752/ 2 +1.8125?/- 16.15625=0. 

9. ^-8 2 / 4 + 20^-19^-2 Z /+20 = 0. 
10. f + 0.2y> + 1.60*, 4 - 1.640/ + 2.6240^ 

-3.70208?/ + 5.138944 = 0. 

Exercise 145. Page 487. 

1. 637. 3. 0. 5. 5225. 7. 347. 

2. —596. 4. —499. 6. 82. 8. 60146. 

9. —182. 10. 11659. 



ANSWERS. 
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2.833066 + . 
4.264429 + . 
1.157450 + . 
2.645751 + . 
—3.907378 + 



12. 742.826359+. 

13. 7.103575 + . 

14. - 4.532088 + . 

15. — 0.732050 + . 



Exercise 146. Page 491. 

1. + , 0.4 + , —1. + . 6. 1. + , 5. + , — 0.6 + . 

2. + , -0.6 + ,— 1. + . 7. — 1. + ,— 3. + ,— 4.+. 
— 1.+, 1.+, 4.+. 8. 1. + , 6. + , 7. + . 

1. + , 1.+, —3. + . 9. 0.7 + , 2. + , — 0.7 + , 5.+ 

— 7. + , 3. + , 1. + . 10. 2.+, 0.4 + , 0.6 + , —3.+ 

Exercise 147. Page 499. 

6. 8.414454 + . 11. 43. 

7. 4.898989 + . 

8. 32.865378+. 

9. 624. 
10. 29. 

Example in § 622 : 3.353, 3.415. 

Exercise 148. Page 504 

1. ±l,a(-7±3 V5). 

2. i(V5-lzfcV- 10-2V5), 
-i(V5 + lW-l< > + 2V5). 

3. ± 1, i(3 + V=T ± V-14 + 6 V =7), 
i(3 - V 11 ^ dbV-14- 6 V 11 ^). 

2 ± V3, i (1 ± V^3). 6. — 1, 2 ± V3, J(l d= V 1 ^). 
1, 1, i(l ± V— 15). 7. 3dz2V2 , 2 ± V3. 

8. — 1, j(l — mdz V m 2 — 2m — 3 ). 

9. -1, i(l + V5 ±V2V5- 10), 
i(l - V5±V-2V5-10). 

10. 1, ± V 11 !, $ (— 1 =fc V— 35). 
Exercise 149. Page 505. 
2.438 + . 5. 0.951 + . 9. 1.774. 
2.096 + . 6. 1.900 + . 10.2.925. 
2.872 + . 7. 0.569 + . 11. 15 years. 
2.970 + . 8. 0.801 + . 12. 9 years. 



13. 20 years. 

14. 8 years. 

15. 17 years. 
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Exercise 150. Page 507. 
L _2, — 5, — 5. 5. — 6, Sd^V^S. 

2. 10, £(11 ±5 V 11 ^). a 8, — 4±3V II 3. 

a 2, 2dbV = r. 7. 1,1,-2. 



l,-2db3V-l. a -11, ±(11 ±V- 123). 

Exercise 151. Page 510. 

1. 1.15418, - 0.57709 ± 1.9998 V=l. 

2. — 0.41813, 0.20906 ± 2.6704 V 11 !. 

3. —3.2264, 1.6132 ± 0.89838 V 11 !. 

• 4. - 2.4567, - 1.2283 =fc 0.72557 V=I. 
5. 1, 1.5616,-2.5616. 



APPENDIX. 

Exercise 121. (Elements of Algebra.) 

&* \bjPyi 45gi*y« 135piQy* 405^" 
*' 32^ 16 ^ 4 ^ 2 ^ 2 f^tr*. 

32 a^ 20a^6a 5a»&» 15aW 135 aW 2436^ 
243 + 27 + 3 + 8 + 128 + 1024 ' 
a aw&"+10a 11 & 1 ^+40a u &"x8^ 

128 a 7 6'* 112 a*W*y 14cWV* 35tt 10 6V 105 a 1 W 
2187 243 9 12 32 

567 cWy 6 1701 a*W 2187 a 1 ^ 7 , 
256 + 2048 16384 

5. a«Va + 7a«x + 21a a VaXx2 + 35a«a 8 + 36aVaXx* + 21a^ 

+ 7VaXx« + x 7 . 
a 16&*-646«V26Xm + 22468m*-2246a\^6Xm« + 2806%< 

— 1126 V26X ro* + 66&m«-8V26x m* + ro«. 
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7. 27 c 8 V3c + 378c8a + 756 c 2 V3c~ X a 2 + 2520c 2 a 8 + 1680c V3c 
X a 4 + 2016 ca 6 + 448 V3c"x a 6 + 128 a 7 . 

a g_3a3V^x y + ^-378a 2 V^x^ + ^|^ 4 

-6804a Vlax^ + 10,206ay«-17,496 V±aX y 7 + 6561^. 
9. 64c 8 + 192a* 2 Ve + 240a?e*+ 160a 8 e Ve~+60a 4 e + 12a* Ve+a 6 . 

64a 6 64a* V2x 160a 4 x 320a 8 s V2x 800^ 
729 81 + 27 27 + 3 

+ 16ax 2 V2x+8x 8 . 

243gs 405a 4 Vjx 135a*x 45a 2 x Vjx 15ax 2 x 2 V^s 
1024 256 64 16 16 4 

12. 64 a 6 - 576 a 6 Vy + 2160 a 4 y - 4320 a 8 y Vy + 4860 a 2 y 2 

— 2916 ay 2 Vy + 729^. 

.« w , 7 a 12 V* . 21a 10 « . 35a 8 « Vz , 35a 6 « 2 L 21a 4 * 2 VJ 

13. a"+-2— + -4— +— g— + ^~ + 32 

7a 2 z 8 , z 8 Vz , 
64 128 * 

14. &*-86s Vty + 28& 8 y-56& 2 y Vty+ 70&V 8 - 566^V&y 

+ 286^- 82^^+ y 4 - 

15. 8c 8 + 24c 2 VScx+lSOc^x+^Ocx V6cx + 270cx* 

+ 54x 2 V(5cx + 27x 8 . 

1547 a u x 9 
la 8,200,192 a 6 . 18. 326,592 x^. 20. '" - 

17. 352,716 a^d™. 19. - 12,033,222,880 y« ZL - 165 a*x 2 . 



22. (l + x)-i=l-x + x 2 -x 8 + x*-x5+ 

1 -^ + 9" 2 ~9 8+ 9i'"S + -°- 9 ' 
00 /1 . a ^ . x x 2 ,« 8 5x 4 ,7x 6 _, , 3 9 

+ JZ 405 1701 _ = 

8192 524288 8388608 
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25. a-*-6a-«x+16a-7x 2 -35a-8z 8 + •• 

26. a- 6 +6a-7 x +21a-«x a + 56a- 9 x*+ • 
27 JL._s2_4._2iy 2 ■ ____ . 

* 6466 T 646*^ 25668 T 646» T 

512 9216 z 92160 gg 675840 z 8 
C 9 c io ■*■ C n c i_ + "" 

29 1 Off ^x« 165x 8 

a 9 2 a™ 4 a 11 8 a 12 

30 L 5x 8 15x« 35 x 9 



oi 1 , 6x 2 , 21x* , 56x« , 
a * a 8 Va ~ 4 a*Va 

32. V6+- - * h2 ■ *° 



33. ^6- 



2 V6 86 V6 1662^6 
3x 2 7x 8 



4^6 8 326 ^ 12862^ 



34. «+___*-+ J_-. 
2x 8x 8 ^16x« 

05 fl __L_J !_ 

2a % 8a 8 16a 6 

a 4o 2 68a 8 
** 1 + 9""8r + 2187" 



37. 



oVa 2a 4 Va 8a 7 Va 16a 10 Va 



qq 1 a . 3a 2 5a 8 

x 2x 8 + 8x 6 16x 7+ 

xf 2xw 14x« 1 8ft 3/^2 13ft* 

+ 3 ■*■ 9 + 81 + '" 8 256 2048 65536 + 

An , 2d,12(P 88ds, „ 1 , x2, 5x* 35z» , 



5 25 125 27 81 1468 39366 



MATHEMA TICAL TE XT-BOOKS. 

Baker : Elements of Solid Geometry „ , -...$0.80 

Baldwin : Industrial Primary Arithmetic _ .45 

Byerly : Differential Calculus, $2.00; Integral Calculus 2.00 

Fourier's Series .. _ 3.00 

Carhart: Field-Book, $2.50; Plane Surveying. 1.80 

Comstock : Method of Least Squares..,-..- .. - 1.00 

Faunee : Descriptive Geometry t 1.25 

Gay: Business Book-keeping: Single apd Double Entry 1.40 

Single Entry, .06; Double Entry 1.12 

Hall : Mensuration „ : 50 

Halsted : Metrical Geometry. „ 1.00 

Hanus: Determinants 1.<S0 

Hardy: Quaternions, $2.00; Analytic Geometry .. 1.50 

Differential and Integral Calculus 1.50 

Hill: Geometry for Beginners, $1.00; Lessons in Geometry 70 

Hyde : Directional Calculus ... 2.00 

Macfarl&ne : Elementary Mathematical Tables .75 

Osborne : Differential Equations „ 50 

Page: Fractions, .30 ; Teacher's Edition 30 

Peirce (JL 0.) : Newtonian Potential Function 1.50 

Peirce (J. M.) : Elements of Logarithms, .50; Mathematical Tables .40 

Prince: Arithmetic by Grades: 

Books I.-VHL, eacji. , 20 

Teacher's Manual •...._ 80 

Runkle: Plane Analytic Geometry 2.00 

Smith: Coordinate Geometry , 2.00 

Taylor : Elements of the Calculus 1.80 

Tibbets : College Requirements in Algebra .50 

Wentworth: Primary Arithmetic, .30; Elementary Arithmetic 30 

Grammar School Arithmetic f>5 

First Steps in Algebra 00 

School Algebra. $1.12; Higher Algebra 1.40 

College Algebra 1.50 

Elements of Algebra, $1.12; Complete Algebra 1.40 

New Plane Geometry 75 

New Plane and Solid Geometry 1.25 

Analytic Geometry 1.25 

Plane Trigonometry and Tables 80 

Plane and Spherical Trigonometry 75 

Trigonometry, Surveying, and Tables 1.25 

Trigonometry, Surveying, and Navigation 1.12 

Wentworth & Hill : High School Arithmetic 1.00 

Exercises in Arithmetic, .80; Answers 10 

Exercises in Algebra, .70; Answers 25 

Exercises in Geometry, .70; Examination Manual 50 

Five-place Log. and Trig. Tables (7 Tables) 50 

live-place i.og. and Trig. Tables (Complete Edition).... 1.00 

Wentworth, McLellan & Glashan: Algebraic Analysis 1.50 

Wentworth. & Reed : First Steps in Number 30 

Teacher's Ed., Complete, .iK) ; Parts I., II., and III., each, .30 
"Wheeler : Plane and Spherical Trigonometry and Tables .. 1.00 
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